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Title & Document Type; 1815A / 1815B / 1817A TDR/Sampler Group Operating 
and Service Manual 

Manual Part Number: 01815-90001 

Revision Date: January 1969 

About this Manual 

We’ve added this manual to the Agilent website in an effort to help you support your 
product. This manual provides the best information we could find. It may be incomplete 
or contain dated information, and the scan quality may not be ideal. If we find a better 
copy in the future, we will add it to the Agilent website. 

HP References in this Manual 

This manual may contain references to HP or Hewlett-Packard. Please note that Hewlett- 
Packard's former test and measurement, life sciences, and chemical analysis 
businesses are now part of Agilent Technologies. The HP XXXX referred to in this document is 
now the Agilent XXXX. For example, model number HP8648A is now model number Agilent 
8648A. We have made no changes to this manual copy. 

Support for Your Product 

Agilent no longer sells or supports this product. You will find any other available 
product information on the Agilent Test & Measurement website: 

www.aqilent.com 

Search for the model number of this product, and the resulting product page will guide 
you to any available information. Our service centers may be able to perform calibration 
if no repair parts are needed, but no other support from Agilent is available. 
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CERTIHCATiON 

' • 

'( 

The Hewlett-Packard Company certifies that this instmment^ was 
thormghly tested and mspected and found to meet its published 
specifications when it was shipped from the factory. The Hewlett- 
Packard Company further certifies that its calibration measure- 
ments are traceable to the U.S. National Bureau of Standards to 
the extent allowed by the Bureau* s calibration facility. 



WARRANTY AND ASSISTANCE 

This Ilewlett-Packard product is warranted against defects 
in materials and workmanship. This warranty applies for 
one year from the date of delivery, or, in the case of certain 
major components listed in the operating manual, for the 
specified period. We will repair or replace products which 
prove to be defective during the warranty period provided 
they are returned to Hewlett-Packard. No other warranty 
is ejqpr ess ed or implied. We are not lia|)lG for consequential 
damages. 

Service contracts or customer assistance agreements are 
available for Hewlett-Packard products that require main- 
tenance and repair on-site. 

For any assistance, contact your nearest Hewlett-Packard 
Sales and Service Office. Addresses are provided at the 
back of this manual. 
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OPERATING AND SERVICE MANUAL 



MODELS 

1815A/1815B/1817A 
TDR/SAMPLER GROUP 



1815A SERIALS PREFIXED: 851- 
1815B SERIALS PREFIXED: 901- 
1017A SERIALS PREFIXED: 85l- 



Refer to Section VII For Instruments With Other Serial Prefixes 



Two sets of overlays are provided inside the rear cover of 
this manual. These overlays permit direct readout of 
p/division (reflection coefficient) for 50-ohm and 75-ohm 
system TDR tests. 
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Moduli 8ISA/T81 5B/T81 7A 



divisions; provides direct read-out of round-trip time 
or distance (time), nUrhber of divisions X decade 
range in units/div. 

performance, specifications are same. Where applicable. MARKER ZERO: ten-turn control provides variable 
TbR specification is> given first, foliOvyed by Sampler reference for markier position dial; allows direct 

specification in parentheses. read out of round-trip time or distance (time) 

between two or more displayed eventii. 

VERTICAL. ^ 

ZERO FINDER: permits instant location of marker 
SCALE: reflection coefficient p (volts) from 0.0()5/div reference. 

tp O.S/div in 7calibrated iran^; 1, 2, Ssequehce. v ^ ^ ^ ^ ^ ' 

y DjELECTRJC, tDR ONLY: calibrated for air, e = 1, 

ACCURACY: ±3%; TDR only, ±6% on O OJ/div and and, for polyethylerie^^^^^'c ^ 2.25.: Also provides 

b.OOd/div in signal average variable settings for diel^tric constants from 6 = 1 

' to c, - approik' 4. ' ' , ... 

VERNIER: provides continuous adjustment between ' ^ 

ranges; extends scale ^0 greater than ().(X)2/div. TRIGGERING SAMPLING ONLY: 

SIGNAL AVERAGE: reduces noise and jitter approx. PULSES: less than 50 mV for pulses 5 ns or wider for 
/ 2: 3, jitter < 20 ps. 

HORIZONj^AL CW: signals from 500 kHz to 500 MHz require at least 

80 mV for jitter less than 2% of Signal period plus 10 
SCALE: round-trip time or distance (time) in four ps; usable to 1 GHz. CW triggering may be extended 

callbraied decade ranges of 1/div, 10/dlv. 100/dlv, to 18 GHz with HP Models 1104A/1106A trigger 

and lOiWdiv. Concentric expand control provides countdown, 

direct rtWout in 28 calibrated steps in 1, 2, 5 < 

sequerweVfrom 0.01 ns/div to 1000 ns/div or from RECORDER OUTPUTS: approx. 100 mV/dIv; vertical 
O.pl feet'div to 1000 feet/div (0.01 ns/div to 1000 and iiorizontal outputs at BNC connectors on rear 

ns/div). I panel of mainframe. 

ACClIRACY: ' time, ±3%; distance, TDR only, ±3% ± DISPLAY MODES: repetitive scan, norhrial or detail; 
variations in propagation velocity. single scan; manual scan; record. 

MARKER POSITION: ten-turn dial, calibrated In WEIGHT: net, 5 lbs (2,3 kg); shipping, 10 lbs (4,5 kg). 



TbR/SAMPLER liSI^ {bR 1815B 



Unless indicated otherwise. TDR and sarhpling 




^ ' Figure 1-1, TDR/Sampler Group ^ 
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M SCOPE OF manual. 

' ■ ' ■ ' I,' ' . 

1*^. This manual provides pperating and servicing 
iriforimatioh for the HP Model 18l5A and 1815B 
TDR/Samplers and the Model 1817A Remote Sampler. 
The manual is divided into eight sections, each section 
covering a specific topic or aspect of the instrument. All 
schematics are located at the rear of the manual iind can 
be unfolded and Used for reference while reading any part 
of the manual. 

13. DESCRIPTION. 

1-4. The Model 1815A or B TOR/Sarnpler is deigned as a 
double-sized plug-in for use with the Model 180-series 
Oscilloscopes in time-domain reflectometry and signal 
sampling measurements. A remote sampler (Model 1817A) 
is used with the TDR/Sampler. The Model 1815A or B 
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P' A' 

,, ' /A V m a'- 

provides the dirl(|^volt^^^^;'th^ 

"amplifiers to'|^siti<m 'e^i^][h^ 
vertical <dpm0'in, thl T0J^|S^;{r^p^r^ 

^ incoming $5^alSvaji^;;SiJp^^'tte|f; 

'the oscillpscope;;(iR^;^<’i^ij'ifd^^ 
are id0hdcal/’''exce|!if^^ TPIT> ^ ' A 

sensitiviti«'i;|ri}*5ir^:;fiet()^ dlirisipn|v^^ 8T5A 'A 

and meter^vi^f 'diii;SiP;ti'^^^^^ 'a 

AV' ■ /-'..W',' A'.;' h V- 1 ’'i'V, ' /’ AAl' \ 'A' \Apv' 



•' ;'"i ' 



1-5. . Thp 



'-''A' ('.'r'.rv' lA 'V,,' 




> .4 

1 -6. I n vidr|ition. u| theabo^^ft'^nct^pn^A^^ ': 

r\r R r>'r/^i«li'ii7'iiaie r. ii/iii i ' fi» .\nL'i Iridic' AC'.O'.iV IK ‘ \\\\. '■ 



or B rJquS'W 

marker .pulse % sup^lled'id the''cdjf)udi 



Table I I. Specifications^! 



SAMPLER 1817A WITH TUNNEL-DIODE 1106A 

TDRSYSTEM 

SYSTEM RISETIME: less than 35 pS incident as 
measured with Model 11 06A. 

OVERSHOOT: less than ±5%. 

INTERNAL REFLECTIONS: less than 10% with 45 ps 
TDR; use reflected pulse from shorted output. 

JITTER: less than 15 ps; with signal averaging, 
typically 5 ps. 

INTERNAL PICKUP: /d<0.01. 

NOISE: measured tangentially as a percentage of the 
incident pulse when terminated in 50n and operated 
in signal averaging mode. Less than 1%pn 0.005/div 
to 0.02/div; less than 3% oh 0.05/div to 0. 5/div. 

LOVy-FREQUENCY DISTORATION: <±3%. 

MAXIMUM SAFE INPUT: 1 volt. 

SAMPLER SYSTEM 

RISETIME: less than 28 ps . 

•• '' • yM'' : . 

INPUT: 50n feM-through. , 

DYNAMIC RANGE: 1 volt. 



, , ^ ■ y . y^ yyy.. yyy 

('■ A ' '''y.y"‘ A A, '' . \v a; >Mr'\ 
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maximum SAFE-:iNPura\3v^its:, V 

yyr . 

LdW-FREOUCNCYDl^TOi^ATlQN:'';^;^^^^^^ ' 

•• A' -.A ' , ' ,, \ \v,r'’ •• ' ', ;•.>{ ,• . •, 'Ll 



NOISE: 
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N6RMAL:, less tliah 8 4%imhgerxtia! nPise iiip 6i(il1 'i 
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— w "V.- — k. /, :s‘l^v 'T' ' I " 1 

div to 0.5 V/3jv. Nol^i, decreases aL 

0.005 V/di^AA''!!'!'. A, a.^AA'Af' A;aA: 

5 ' ' ^ ■ a/ v^, ■ , 

SIGN/VL'a' )lVIERA0E;;v^!r;ed '^npjsja', ' 'arjd': jittar '''' 

,'tyNNEL' ': (iiil.pDE MQUlTlf direcf,, conP'Ctj||i;ih ^ 

Mod/il > f06A tunnel diode jnp^nft fpr TbStJ^iem,^ 



WEIGHT 



.aa.K . 



: net, 3 lbs (1,4 klg);'>h'i:;^dl^g, 7 ;i.bS'{3/2%).. 

TUNNEL DIODf^WOUNT ttDfe^ l l i ^ 

' ■ '■ '■ a'^.' ,,fA 

■ / A ' 5,,;!AA;A'AA^ 



: ' ' ■ I’ 



Tunnel-diode: !m pJnneCfs directly tp remote 

:ter TPR:system. . ' MfMM'iM 

: ' 'A',;-’.':'*''-' ' '■■ ' “i, A - ; ,;;i ^ It i.iAa A' A A 

' ^AAMP:LITUDE (BOTH/V sreaW«:,:ihah'2o6jrt 

..-mK-y' ■ ..." „ r' M 

■„ . .. '■ .. ,.i;A.A:'v . ■■'•■■•. , )’] V, ' . I'.i# ' 

:■■ 'RISETIME:- 20,psapPrGV> A.'./ yy'" , 4'yy 

:.:,.:.::.;'i.'Aa.-'a . '■ 

A-A' OUTPufTMPEDANCE;:l^5^i!l ^i%.t "-'-'f''' ■... 



SOURCE REFLEptlbN: 1^ dvani>()%:^ith /45 



I, y 

•.ll . . . 1 '(S‘ ^Ai> ' " - * • ' • ^ 
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V. M 'Ma 



TDR. 



: r' i '*' ' 



, , .-'.■""'"■■■A ' '/J:. 

■ I , _ . A'..' ■■ , ...'aVv-' ■ ."yy.yy 
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Section II 
Paragraphs 2-1 to 2-10 






SECTION II 
INSTALLATION 





2-1, INITIAL INSPECTION. the nearest Hewlett-Packard Sales/Service Office 

immediately {see list in back of manual for addresses). The 
2-2. MECHANICAL CHECK. Inspect the instruments HP Sales/^rvice Office will arrange, for repair or 

upon receipt for any darhage Which may have occurr^ in replacement without waiting for settlement of the claim 

transit. Check for external damage such as broken with the carrier, 
connectors, and dents or scratches on the panel surface. If 
damage is found, refer to Paragraph 2-6 for recommended , 

claim procedure. Retain packing material for , possible 2-8. REPACKAqiNG FOR SHIPMENT, 
future use. . 

2-9. If the instruments are to be shipped to a 
2-3. ELECTRICAL CHECK. Check the electrical Hewlett-Packard Sales/Service Office for service or repair, 

, performance of the instruments as soon as possible after attach a tag showing owner (with addre, v, instrument 

' receipt (refer to Section 5 for rW:ommended performance serial numbers (all eight digits), and a description of the 

checks). These checks verify that the instruments are seryiceor repair required, 
operating within the specifications listed in Table 1-1. the 

' performance check is a good test procedure for incoming 2-10. The original shipping carton and packaging material 

quality-control inspection. Initial performance and niay be reusable. The HP Sales/Service Office will provide 

accuracy of the instruments are certified as stated on the ^ information and recomnriendations on materials to be used 
inside front cover of this manual. If the instruments do i^ fhe original packaging material is not available. Materials 

not operate as specified, refer to Paragraph 2-6 for the used for shipping an Instrument should include the 

' claim procedure. , following: 

2-4. PREPARATION FOR USE. a A double-walled carton; refer to Table 2;1 for test 

strength required. 

2-!5. To prepare the TDR/Sampler and the remote sampler 

for use, proceed as follows: b. Heavy paper or sheets of cardboard to protect all 

Instrument surfaces; use a non-abrasive material such as 

a. Install the TDR/Sampler in, the 180-series polyurethane or cushioned paper such as Kimpak around 

oscilloscope' mainframe and lock it in place with the all projecting parts, 

front-panel lock screw. 

. c. At least 4 inches of tightly-packed, 

b. Connect one end of the sampler cable to the industry-approved shock-absorbing material such as 
front-panel connector pn the Model 1 81 5A. Connect the extra-firm polyurethane foam, 
other end to the appropriate connector on the Model 

1817A. , d. Heavy-duty shipping tape for securing outside of 

’ 'vv carton. 

. c. Refer tvO Section 111 for inforrpation regarding setups , 

: for performing specific test. \ Table 2-1. Shipping Carton Test Strengths. 

2-6. CL/ilMS. 

* . .. ;■ "'V': "I ' ! ' ' ' 

^ ^ ^^7. Th^i v warriprity stetement applicable to all 

l^ewlett-Packard Cptbpany instruments and products is 
provided ipside the front cover of thismanual. If physical 
i , , \darnage is |c^nd or jf operation is not as specified when 
the instrunr^hts are first received, notify the carrier and 








Gross Weight (lbs) 


Carton Strength ( 1 bs) 


up to 10 


200 


10 to 30 


275 


30to120 


350 


120 to 140 


500 


140 to 160 


600 
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I8I5A-A-II 



1. p/DIV CAL - Screwdriver adjustment used to set the 
incident step amplitude for exactly 5 divisions on the 
.2 p/DIV range. This calibrates the dial for indications 
in p/DIV. (See Figure 3-4 for procedure.) 

2. p/DIV, VOLTS/DI V - Dual-purpose vertical-sensitivity 
switch that selects direct sensitivities of voits/div 
during sampling operations and reflection coefficient 
(p) during TDR operations. 

'■ 'll II' 

• • . ■‘i’- r., 

* ' - . '' 

3. CAL - Vernier that provides for adjustment between 
the fixed sensiitivities on the p/DIV, VOLTS/DI V 
switch. In the detent position, the positions on the 
associated switch are calibrated. 

4. VOLTS/DIV CAL - Screwdriver adjustment used to 
calibrate the VdLTS/DIV switch sensitivities. (See 
Figure 34 for procedure.) 

5. MARKER UNCAL - Red indicator lamp (normally 
off) that lights when the combined settings of the 
lyiAFtKER POSIi:'iON and MARKER ZERO controls 

(bji^rated region of the horizontal 

" .^'li^itivity. 

6. , M/jkR^ - Ten-turn potentiometer used 

I to determine distance between two points on the 
' display. Also used to select the area of a display to be 

expanded in EXPANDED modes. (See Figures 3-6 and 



3-8 for procedures.) 

7. FEET/DIV, NSEC/DI V - Dual purpose switch that 
provides four basic horizontal sensitivities either in 
distance or time per division. In the Model 1815A, the 
distance is in FEET. In the Model 181 SB, the distance 
is in METERS. 

8. EXPAND - Rotary switch that selects horizontal 
sensitivities greater than the four basic sensitivities. A 
pointer indicates the horizontal display sensitivity 
selected. 

9. UNEXPANO/FINDER - A three- position, 
spring-loaded-to-center toggle switch providing two 
functions. When held in UNEXPAND, any 
magnification selected by the EXPAND switch is 
returned to the basic scale. When held in FINDER, 
the bright dot is returned to the reference point 
selected by the MARKER ZERO control. 

10. SCAN - Rotary switch that selects between five 
different modes of operation. (Refer to Paragraph 
3- 1 3 for detailed descriptions. ) 

11. MANUAL/DENSITY ■ Potentiometer that functions 
as a manual scan control in the MANUAL mode of 
operation. It controls the number of samples taken 
per scan in the NORMAL and DETAIL modes of 



Figure 3-1. Controls, Indicators and Connectors 
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S^ion III 
Paragraphs 3-1 to 3-7 



$EcfiONnr 

OPERATION 



■'V'Vai 



' 'V- ' ' " ' \ 






34. INTRODUCTION. 

3-2. This ^ion iricludes an explanatipri of front-panel 
controls and adju;iArp|en^^ available modes of operation, 
trig^ring consideratipns (frequencies, amplitude, modes)/ 
and operating ; instructions for most appl ications. 
Inforr^ation in this section applies directly to the Model 
1815A. When operating a Model 181 SB, all information 
applies except that distarice sensitivities on the CRT will 
be in METERS/DI V rather than in FEET/DI V. 




Make certain not to Connect more than 
the maximum safe input (1 volt pk-pk) 



3-4. The operating controls, indicators^ and connectors of 
the Model 1811^ are described and illustrated in Figure 
3-1. The following paragraphs proyide additional 
information for the more complex cohtrols and connector. 

3-5. FUNCTION. Rotary switch that selects either the 
TDR or sampling mode of operation. If sampling is 
selected, tvyo positions are provided for selecting the 
desired slope of the trigger input. If TOR is selected, four 
positions are provided^ one for time and three for distance. 
Two of the three distance positions have fixed calibrations 
for testing lines with air and polyethylene dielectrics. The 
third position is adjustable at the front panel for 
dielectrics ranging from one to four, 



to the connectors of the remote sampler. 
When used in TDR operations, discharge 
all lines and associated equipment before 
connection to avoid sampling diode 
damage from static charge. A voltage 
Well above the maximum input is 
required to destroy both sampling 
diodes. When both i^mpling diodes are 
destroyed in the remote sampler, repair 
charges will be assessed to the customer 
regardless of the equipment warranty 
period. 



3-6. p/DIV, VDLTS/DIV. Rotary switch (outer black 
knob) that selects calibrated vertical sensitivities. 
Calibrated sensitivities may be selected to provide vertical 
displays in either voltage or p per division. Indicator lamps 
associated with the notations light to indicate the 
particular sensitivity function in use. Two adjacent 
potentiometers (CAL and CAL 5 DIV ON .2) are u!^ to 
calibrate the vertical circuitry for the' two sensitivity 
functions. A potentiometer (inner black knob) provides 
adjustment control within the ranges selected by the 
switch. 



3-7. FEET/DI V, NSEC/DI V. Switch pair used to select 
3-3. CONTROLS, INDICATORS, AND the horizontal sensitivity for the display. Whether the 

CONNECTORS. horizontal sensitivity will be in feet (meters in 181 SB) or 

I operation. The DENSITY function is disabled in TDR 
i bperations as density is automatically controlled. 



12. TUiyNEL DIODE BIAS - Screwdriver adjust that 
controls the current to the external tunnel diode pulse 
generator. The adjustment is made to derive stable 
triggering. 

13. 18-pin connector ^ Connnection point for mating the 
Model 181 5A with the remote sampler. 

14. MARKER ZERO - Potentiometer that controls the 
location of the bright dpt on the trace in conjunction 
with the MARKER POSITION control. (See Figure 
3-6 for procedure.) 

15. LOCK - Screw-lock that secures the Model 1815A in 
the dscilloscppe mainframe. 

16. VAR - Allows the horizontal sensitivity to be 
calibrated for any cable with a dielectric constant 
between 1 arid 4. (See Figure 3-7 for procedure.) 



17. NORM, SIGNAL AVG - Slide switch that selects 
between two display resolutions. The SIGNAL AVG 
position reduces system jitter arxi noise 
approximately 2:1. 

18. FUNCTION - Rotary switch that selects between 
sampling and TDR modes of operation. (Refer to 
Paragraph 3-5 for details.) 

19. INPUT - Single-conductor electricaf connector used 
for connection of external trigger inputs. 

20. HOLD OFF - Potentiometer 'that provides minor 
adjustment of sweep repetition rate to allow stable 
triggering from complex trigger waveforms. 

21. TRIGGER LEVEL - Selects the amplitude point on 
an external trigger sigiiai where triggering will occur. 

22. VERTICAL POSITION - Potentiometer that controls 
the vertical position of the display on the oscilloscope 
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Paragraphs 3-6 to 3-14 

''' ■' ' ' ' " ■ ' ' ' ' ' I j' ' ’ ' ' ' 

hanosecbnds per division upon th^ mode of 

op^ation of Normally displays w 

FEET/bl V when orating in a TDR m^e e^^cejpt wh^n 
the TIME position has beep sel^ted On ^ PUN^f lbt^^^ ' 

switch^ NSEC/DIV is us^ in sarnpling operations. 
Indicator lamps asliil^iated with and 

NSEC/b|V notations light to signify the horizontal display 
func^ioh in use. ' 

3*8. The outer switch selects the horizontar sensitivity in 
units per division, the inner EXPAND switch selects 
expanded mod« with direct indications of the expanded 
display sensitivity. The switch pair is calibrated so that 
accurate measurements car. be, made along a line in any 
combination of switch positions. 



Model 1815A/1815B/1817A 

s’,' , , ^ I _ , • . 

3'13; SCAN. Rotary switch that selects the mode of 
oscillokppe scanning. All outputs selected by the SCAN 
switch are available for monitoring at the rear-pane) 
(record) output terminals. The following subparagraphs 
provide inf(^n!iation concerning the operation in each of 
the SCAN switidfl positions. 

a. START. A spring-loaded, momentary-ccntact 
position which starts one oscilloscope scan. From the 
START position, the SCAN switch returns to the SINGLE 
position. 

, b. SINGLE. This is . the position to which the SCAN 
switch returns when generation of a single trace at detailed 
scan speed is selected. 



■"'•A 







3-9. marker position. Ten-turn calibrated 
potentiometer used to measure the distance between two 
points on the horizontal axis. As the MARKER POSITION 
control is adjusted, a bright dot moves horizontally across 
the display. Two pointers on the MARKER POSITION 
control indicate the distance in feet or nanoseconds 
between the instantaneous position of the bright marker 
dot and the selected zero point of the marker dot. The 
units between the marker dot and the selected zero point 
(feet or nanoseconds) are dependent upon the controlling 
horizontal function (FEET/DIV or NSEC/DIV) and are 
calibrated for the unexpanded senistivity selected. 



c. NORMAL, in this position, the display is 
continuously presented at normal scan speed. The density 
of the scan is selected by the MANUAL/DENSITY 
potentiometer in the center of the SCAN control for 
sampling mode. In the TDR mode a fixed density is used 
to maintain optimum display characteristics and the 
MANUAL/DENSITY control is inoperative. 

d. DETAIL. This position is used to check or improve 
display accuracy when observing rapidly fluctuating 
waveshapes (within approximately .1 division). The 
DETAIL position is normally used in TDR mode only. 
The DETAIL sweep speed may be slower than the 
NORMAL sweep speed. 




3-10. In unexpanded display modes, the bright dot of the 
MARKER POSITION control also indicates the area of the 
trace that will be displayed if the system is switched to an 
exr^nded mode. Adjustment to any expanded horizontal 
display does hot affect the calibration of the MARKER 
POSITION control. Expanded modes are often used for 
greater accuracy of measureme;nts. See Figure 3-6 for 
prc^edure. 

3-11. marker ZERO. Potentiometer that is adjusted to 
select the reference point for the MARKER POSITION 
control. The MARKER POSITION control adjusts the 
bright dot to some distant point and thje exact distance 
between the two points (MARKER ZERO and MARKER 
POSITION) is indicated by the dial of the MARKER 
POSITION control. 

3-12. UNEXPAND-FINDER. Toggle switch 
(three-position, spring-loaded to center) uSed with the 
MARKER controls in the FINDER function and with the 
FEET/DIV, NSEC/DIV switches in the UNEXPAND 
function.) The marker dot will instantly reposition to the 
zero point selected by the MARKER ZERO control during 
the time that the switch is held in the FINDER position. 
Should the operator be using the systehfi with some 
expanded display mode, the toggle switch can be set to 
UN EXPAND to momentarily observe the entire 
(unexpended) display. 



e. MANUAL. When this position is selected, the 
MANUAL/DENSITY potentiometer moves a single dot 
across the CRT screen (sampling continues at the normal 
rate but only in the position selected by the 
MANUAL/DENSITY potentiometer). The MANUAL 
position may be used to drive an X- Y recorder or to set up 
the limits for recording. 

f. RECORD. This position is used to provide a very 
slow sweep speed (60 seconds approx.) suitable for driving 
an X-Y recorder. A pair of connection points on the 
oscilloscope rear-panel allow access to levels proportional 
to the X (main sweep output) and Y (delayed gate output) 
positions on the CRT for the X-Y recorder. The record 
sweep may be started from either the MANUAL or 
RESET positions. 

I 

g. RESET. In this position the display is held at the 
left-hand edge of the CRT screen. This position is 
norrnally used prior to selecting the RECORD scan. 

3-14. MANUAL/DENSITY. Poteniometer in the center 
of the SCAN control which positions the sampled dot on 
the face of the CRT during MANUAL scanning, and 
establishes the dot density in the sampling mode during 
NORMAL, DETAIL, or SINGLE scanning. 
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Paragraphs 3-1 5 to 3-25 



' / Note, 

Very low dot density will reduce systm 
resolutiori and therefore display 
Mcuracy. Very high dot density will 
have display accuracy but it will cause 
the display to flicker. In sampling 
operations, the MANUAL/DENSITY 
control niust be adjusted to obtain the 
b^ compromise between resolution and 
flicker. In TDR operations, density is 
automatically controlled for optimum 
resolution and flicker. 

3-15. TUNNEL DjOOE BIAS. Screwdriver adjust 
potentiometer that establishes the trigger point for the 
tunnel-diode pulse generator (Models 1106A or 1108A). 
The potentiometer is adjusted for minimum jitter of the 
incident pulses. 

3-16. NORM, SIGNAL AVG. Slide switch that selects 
between normal input amplifier sehsitivity (NORM) and a 
reduced sensitivity (SIGNAL AVG) for use when the input 
signal has excessive noise. When in SIGNAL AVG, the 
system takes several Samples at each point before 
advancing. This allows time for the system to correct to a 
high degree of accuracy and provide a display before 
advancing so that risetime and resolution are not degraded. 
Signal averaging also reduces system jitter. The only 
undesireable characteristic about the SIGNAL AVG 
position is that the trace on the CRT may flicker with the 
sweep speed reduced. 

3-17. TRIGGER LEVEL. Potentiometer that adjusts the 
trigger point on an incoming trigger signal. The trigger 
INPUT connector and the TRIGGER LEVEL control are 
used only in the sampling modes. 

3-18. INPUT 200MV MAX. Input connector for the 
trigger signal used during sampling operations. The trigger 
circuit will respond to signal levels from 50 to 200 
millivolts and Is most sensitive to fast-rise pulses. The 
circuit may be triggered on smaller amplitudes when 
fast-rise pulses are used. 

3-19.. TRIGGER HOLD OFF. Potentiometer that Is 
adjusted to obtain a stable display during sampling 
operations (normally used With a countdown unit such as 
the HP Model 1104A). 

3-20. OPERATION AS A TDR SYSTEM. 

3:2T TEST SETUP FOR tOR. 

3-22. Make the equipment interconnections Illustrated in 
Figure 3-2. The HP Model 1106A Tunnel-diode Pulse 
Generator is the only pulse generator that provides the 
input parameters necessary for operation of the Model 
1815A/1817A system at full rat^ specifications. Other 



pulse generators may be used but may not allow full 
behdwidth attainment, etc. 



Note 

The shielded cable connected between 
the tunnel-diode bias and the pulse 
generator has a 1 -nanosecond delay per 
each \ 8 inches of line. Connecting 
additional cable will increase the delay 
before triggering of the pulse generator. 
With excessive delay, the incident step 
may not appear on the CRT display. 




LINE 

UNbER 

TEST 



MODEL I8I5A 

TUNNEL , 

DIODE 

BIAS TRIGGER SIGNAL 

1 / ,0 a 



I8I7A 

SAMPLER 



■50 OHM LOAD 



\ TUNNEL DIODE 
^ PULSE GENERATOR 



I8I9A-A-I 



Figure 3-2. TDR Operation Setup 

3-23. The bright marker dot function may be disabled if 
desired by use of an internal switch. To disable the marker 
dot circuit, remove the Model 1815A from the 
oscilloscope and set the slide switch on board iassembiy A5 
to OFF. 

3-24. Adjust the TUNNEL DIODE BIAS control in an 
unexpanded display mode for proper firing on the TDR 
input signal. Select an expanded display and readjust the 
TUNNEL DIODE BIAS control for minimum jitter. 

3-25. Disconnect the 50-ohm load and connect the line to 
be tested. 



Note 

Two sets of overlays are included in an 
envelope inside the rear cover of this 
manual. These overlays allow direct 
interpretation of displays from 50-ohm 
and 75-ohm systems for the vertical 
sensitivities available. 
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hNragriphs 3-26 to 3-36 



Model 1815A/1815B/1817A 






Note (Con't) 

A slide-rule calculator (TIME pOMAIN 
REFLECTOMETER CALCULATOR) is 
also included with this manual to allow 
calculation of all TOR parameteVs from 
the displayed inforrnation. 



3-26;. The system may also be used with tpe tunnel-diode 
pulse generator in a stimulus-response mode. In this mode, 
the output of the tunnel-diode pulse generator is applied 
to one end of the circuit or line under test. The signal at 
the other end is connected to the remote sampler INPUT 
and the OUTPUT is Wminated in 50 ohms. 

Note 

When using the stimulus-response mode 
for TDR tests, the zero offset current 
function should be disabled. This is 
accomplished by removing the Model 
181 5A from the oscilloscope and setting 
the NORM/OFF switch SI on board 
assembly A1 to OFF. Return SI to the 
NORM position at the end of the 
stimulus-response test. 

3-27. OPERATION AS A SAMPLING SYSTEM. 

3-28. TRIGGERING. 

3-29. The (TDR/Sampler) system requires an Input trigger 
from an external source for normal signal sampling. The 
synchronous pulse output from a pulse generator may be 
used When the pulse generator output is to be observed. 
The trigger may also be derived from the actual signal to 
be sampled. The system will accept trigger levels from 50 
to 200 millivolts peak-to-peak. 

3-30. The oscilloscope must be triggered at least 55 
nano^conds before application of the pulse to be 
observed. When triggering on a sine-wave input, the delay 
may not be necessary because the signal is repetitive. 

■ ■ . II 

3-31. When selecting a trigger input, remember that the 
input must be synchronized with the pulse to be observed. 
Jitter of the display is likely when adjacent pulses are used 
to synchronize each other. When the pulse to be displayed 
is used also as the trigger pulse, and a long time delay is 
used before application of the pulse to the remote 
sampler, the risetime of the delay line will degrade the 
risetime of the pulse. 

3-32. The Ixight marker dot function may be disabled if 
desired by use of an internal switch. To disable the marker 
dot circuit, remove the Model 1 81 5A from the 
oscilloscope and set the slide switch on board assembly A5 
to OFF. ) 

' ’ . 'i' 

3-33. The sampling system may also be used with a 



3-4 



tunnel-diode pulse generator (Model 1106A) in a 
stimulus-resporjise mode. I nt, this mode, the output of the 
tunnel-diode pulse generatt/r is applied to one end of the 
circuit or line under test. The signal at the other end is 
connected to the remote sampler in the conventional 
manner and the remote sampler is terminated in 50 ohms. 
In this mode, the TRIGGER LEVEL control is adjusted 
for free-run operation. 

3-34. TEST SETUP FOR SAMPLING. 

3-35. Make the equipment interconnections illustrated in 
Figure 3-3. The connectors for t)ie 50-phm load and input 
signal to be sampled are in parallel and may be reversed if 
desired. 







CAUTION 



The signal at the input cphnector must 
never exc^d 1 .0 volt. 




3-36. Connect the trigger signal to the trigger INPUT 
connector on the Model 1815A. The trigger pulse must be 
delivered ahead of the signal to be observed by at least 55 
nanoseconds. 



3-37. RESOLUTION 
CONTROL. 



AND FLICKER 



3-38. During NORMAL and DETAIL scans, the 
MANUAL/DENSITY control on the SCAN switch selects 
the number of samples to be taken on each trace In 
sampling modes. The sampling rate is normally slaved to 
the sampling trigge". Control of the number of samples 
taken per trace allows selection of optimum balance 
between resolution and flicker. The repetition rate in TDR 
is a fixed factor. Optimum balance between resolution and 
flicker is, automatically controlled during TDR operations 
and the MANUAL/DENSITY control is disabled. 
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3-39. Ck>untdown modes select the number of times that 
each point on a display will be sampled before the system 
will advance to the next point. CountdoWi allows time fof 
the Modd 18tSA circuitry to correct and di^lay the true 
input level at each point on a trace. The follbwing switch 
conditions select various countdown rateSi. ' 

a. When the NORM, SIGNAL A VG slide switch is set 
to SIGNAL AVG, vertical channel noise and jitter are 
reduced while display accuracy is maintained. 

b. The NORMAL and DETAIL positions of the SCAN 
switch select countdown rates which provide proper sweep 

. speeds for the selected scans. DETAIL is used to observe 
rapid signal fluctuations within approximately one-tenth 
of one CRT division. 

c. The FUNCTION and p/DIV, VOLTS/D IV switches 
select various countdown rates for sensitive positions to 
improve signal noise conditions. 

d. All of the above switches work in combination to 
select a countdown rate that is compatable with all switch 
settings. 



Note 

Occasionally, when viewing a pulse 
display In a countdown mode, the fist 
transition times of the pulse will appear 
to be composed of a series of steps.' 

These occur while the countdown circuit 
is correcting to each sampled level on 
the fast transition. This is a normal 
condition and may be improved by 
svyitching the NORM, SIGNAL AVG 
switch to NORM or by increasing the 
scan density (adjusting 
MANUAL/DENSITY clockwise). 

3-40. WAVEFORM RECORDS. 

3-41 . SINGLE-SCAN PHOTOGRAPHING 
OPERATIONS. 

3'42. The SINGLE position of the SCAN switch is 
normally used during waveform photography. It is most 
useful when the sweep time and camera shutter speeds are 
related in such a way as to cause unbalanced trace 
intensity on the photo (when the shutter is open for a 
time different from the time required for sweep 
completion). To use the SINGLE position for 
photography, proceed as follows: 

a. Set the SCAN switch to SINGLE and open the 
camera shutter. 
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b. Momentarily set the SCAN switch to START. The 
switch will return to the SINGLE position, and the 
oscilloscope will provide one complete trace across the 
CRT. 

c. Close the camera shutter. 

3-43. Several displays may be recorded on one photo 
using the SINGLE mode. This is accomplished by leaving 
the camera shutter open and single-scanning several traces 
at different vertical positions on the CRT. 

' ■ ' i' 

3-44. X Y RECORDER OPERATIONS. 

3-45. X-Y records are less expensive than oscilloscope 
photos. Their large size also makes measurements more 
easily read. Displays may be recorded on X-Y recorders 
using signals available on the record output connectors on 
the rear of the oscilloscope. The horizontal voltage is 
available on the MAIN SWEEP OUTPUT terminal and the 
vertical voltage |s available on the DELAYED GATE 
OUTPUT terminal. The RECORDER or MANUAL 
positions of the SCAN switch are used for obtaining X-Y 
plots. The sensitivity of the recorder outputs are 
approximately 100 mV/CRT DIV. 

a. Set the SCAN switch to MANUAL. 

b. Adjust the MANUAL/DENSITY potentiometer 
between its clockwise and counterclockwise extremes and 
adjust the X-Y recorder controls to derive the horizontal 
scan sensitivity desired. 

c. Set the p/DIV, VOLTS/DI V switch and 
potentiometer to derive the desired veritcal sensitivity on 
the X- Y recorder. 

d. Set the SCAN switch to RESET. This sets the 
recorder to start at the left-hand edge of the trace. Use the 
MANUAL position if the start of the plot is not to be at 
the left-hand edge, 

e. Set, the SCAN switch to RECORD. This starts one 
automatic recorder sweep. The recording cycle is complete 
after approximately 60 seconds. 



Note 

Additional recording detail may be 
obtained by setting the SCAN switch to 
MANUAL and rotating the 
MANUAL/DENSITY control very 
slowly, particularly on portions of the 
display with fast risetime or sharp 
corners. 
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The vertical axis may be calibrated for use in TDR and 
sampling applications. Calibration of the vertical axis in 
terms of reflection coefficient allows interpretation of 
results directly in units of p/division for TDR tests. To 
make the p/DIV calibration of the vertical axis for a 
50-ohm system, proceed as follow; 

.1. Set the FUNCTION switch to TIME. 

2. Set the EXPAND switch to display the unexpanded 
display sensitivity selected on the FEET/DIV, 
NSEC/DIV switch. 

3. Set the p/DIV switch to .2. 

4. Adjust the VERTICAL POSITION and TUNNEL 
DIODE BIAS controls to obtain a display of TDR 
pulse. 

5. Adjust the CAL 5 DIV ON .2 screwdriver 
potentiometer to obtain a deflection of five vertical 
divisions on the oscilloscope display. 



To make the p/Dl V calibration of the vertical axis for a 
line other than 50 ohms, proceed as follows; 

6. Connect a suitable adapter to match the impedance of 



5 DIVISIONS 



m 

\ 



OPEN 

CIRCUIT 



\ 



TEST CABLE 



\ 



50 OHMS 



I8I5A~A-I2 



the line to the remote sampler OUTPUT. Connect a 
length of the test line to the adapter. 

7. Set the FUNCTION switch to TIME and p/DIV 
switch to .2, and adjust the VERTICAL POSITION 
and TUNNEL DIODE BIAS controls to obtain a 
display of TDR pulse. 

8. Adjust the VERTICAL POSITION control to place 
the baseline of the test line on a convenient horizontal 
grid line. 

9. Adjust the CAL 5 DIV ON .2 screwdriver 
potentiometer to obtain a deflection of 5 vertical 
divisions on the oscilloscope display of the transition 
from the test line to the ooen circuit level. 



I8I5A-A-34 



Figure 3-4. Vertical Axis Calibration 
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Figure 3-4. Verticel Axis Celibration (Con't) 



10. bisconnect the signal gerwator and termination 
f^ohm load) from the remote sampler. 



sampler INPUT. 

12. Set the VOLTS/DIV switch to .05. 



■ Sec4ion''||il' ' ''‘‘'r 



11. Connect the 250-millivolt calibration signal from the 13. Adjust the VOLTS/DIV CAL potentiometer fcr five 

Model 180 oscilloscope mainframe to the remote divisions of vertical deflection. 

/^nnnrrvvv 
> CAUTION ^ 



Do not select the 1 6 -volt calibration 
signal., That voltage will destroy the 
diodes in the remote sampler. 
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The horizontal axis has been calibrated to allow rapid 
physical location of points of,, interest. To check the 
calibration of the horizontal axis, proceed as follows: 



3. Connect a time-mark generator to the remote sampler 
INPUT. Set the time-mark generator for a .1-usec 
output. 



1. Set the FUNCTION switch to TRIG+. 



2. Set the NSEC/DI V and EXPAND switch pair to 100. 



4. The oscilloscope should provide a display of one pulse 
per division ±3%. 



Figure 3-5. Horizontal Axis Calibration 
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The Model 1815A enables direct ^ 

nanoseconds between any two points on a trad^.|rb m 

measurements along a line under test, proce«Sd as follb^^p, 

1. Set the MARKER POSITION control to 0.00. 

2. Adjust the MARKER ZERO control to place the bright 
dot at a known (reference) point on the horizontal 
trace. 

3. Adjust the MARKER POSITION control to place the 
bright dot on the distant point on the horizontal trace. 

4. Check the MARKER UNCAL Indicator lamp. The 
MARKER UNCAL lamp lights when the combined 
adjustment of the MARKER ZERO and MARKER 
POSITION controls exceeds the calibrated range of the 
measurement circuitry. Under these conditions, the 
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5. Holdithfe UNE^P^ $wi:h in th^ FINDER 

pd^t^on to r^heck tlij? ‘true position o^the zero 
reference point selected by the MARKER ZERQ 
control. Adjust the MARKER,, ZERO control as 
necessary to select the exact itieasurement reference 
desired. 

' ' ' , ' ' • 

6. Release the UNEXPAND/FINDER switch and readjust 
the MARKER POSITION control to place the bright 
dot exactly upon the distance to be measured. 

7. Multiply the Indication of the MARKER POSITION 
control by the horizontal sensitivity seiscted on the 
FEET/DIV, NSEC/DIV switch. Disregard the position 
of the, EXPAND switch. The result is the direct 
distance in feet or nanoseconds between the zero 
reference point and the MARKER POSITION point. 
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The FUNCTION switch selects calibrated display 
sensitivities for measurements along lines with 
polyethylene and air dielec|;rics. The VAR control of the 
FUNCTION switch enables selection of other calibrated 
display sensitivities for lines with dielectric constants 
between 1 (air) and 4. To adjust the VAR control for a 
dielectric constant, proceed as follows: 

1. Perform the TDR OPERATION procedures described 
in paragraph 3-20; 

2. Cut a length of the type of line to be tested. 

. 3. Connect the line to the remote sampler output. 

4. Set the FUNCTION switch to VAR. 



5. Set the FEET/DIV and EXPAND switch pair to obtain 
the horizontal sensitivity required to measure the line 
connected. If the test line is exactly 2 feet long, the 
display will be two horizontal divisions on the 1 range. 

6. Adjust the VAR potentiometer to derive the correct 
length of horizontal trace for the line connected. 



Note 

Be careful to determine the exact start 
point of the test cable so that the 
sampler connectors, adaptors, etc., are 
not included in the VAR adjustment. 
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Figure 3-7. Dielectric Constant Selections 
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Expanded modes of operation are i^le^ited to vary the 
horizontal sensitivity of the Mode! I8I 5A to observe small 
areas on a trace. The following prci^^d/j re illustrates the 
uses of expanded operation. 



■ • . 



I 



u: 



1. Sef the outer FEET/DIV, NS£iC/^lV svvitch to select 
the desired d^ade range of horizontal '£e|^^ 









2. When expansiori of a particular point on a trace is 
desired, adjust the MARKER POSITION control to 
place the bright dot on the waveform to be expanded. 
(The expansion modes display the area of a trace 
around the bright dot.) 



3. Set the center EXPAND switch to select the expanded 
sensitivity desired. The marker pointer on the 
EXPAND switch will indicate the exact horizontal 
sensitivity of the display. 

Note 

DISTANCE and TIME measurements 
may be accomplished in expanded 
modes as described in Figure 3-6. When 
performing these measurements, watch 
the MARKER UNCAL lamp to avoid 
taking measurements beyond the 
calibrated range of the marker circuitry. 



3-10 



Figure 3-8. Expanded Display Operations 
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4-15. Figure 4-3 shows a sampler circuit with a vertical 
amplifier arid fe^back circuit added. Sampling is 
accomplished by momentarily closing the sampling Switch. 
Some voltage, determined by the RC time constant of the 
input resistance and capacitance and instantaneous signal 
amplitude, is transferred to the input capacitor. This 
voltage |s amplified and sent to the stretcher switch. The 






. Model 1815A/1815B/1817A 

stretcher switch is closed at the same time that the 
sampling switch is closed, but remains closed for a much 
iongdr period of time. As a result, the stretcher capacitor 
h% time to charge to the full voltage output of the ac 
amplifier. This voltage stored on the stretcher capacitor is 
applied to the vertical amplifier where it is amplified 
sufficiently to drive the vertical deflection plates of the 
CRT. This new level is also returned through a feedback 
atteriuator to the input capkitor. The gain of the ac 
amplifier and reverse attenuation are normally adjusted so 
that the voltage sent back to the input capacitor will 
represent 1 00 percent of the sampled signal voltage. 

4-1(5. TIME BASE. 

t ' ■ ■ ■ , 

4- IT. The horizontal circuitry of a sampling oscilloscope 
differs greatly from that of a conventional oscilloscope. 
The primary function of the sampling time base is to 




Figure 4-3. Basic Sampler and Vertical Amplifier 
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generate a samplir^^^^^ trigger for the vertical 

circuits and to move thg dots across the screen in uniform 
irKve^pts Figure 4-4 shows an entire sampling 

''System. 

4-1 8l To plot the ^ts (samples) across the CRT relative 
to th^ semple times, the staircase voitage is alk) applied to 
the oscillpscope hor;izontal deflection amplifier. Each 
stairdoe step is transited into a horizontal position on the 
CRT related to the sampled instant. Since each step is one 
voltage increment above the previous step, the samples are 
plotted progressively across the CRT screen. 

4-19. VARIATIQMS IN PRESENTATION. 



decade. Staircase attenuation is accomplished using the 
EXPAND switch and can expand the horizontal scale up 
to a factor of 100. 
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4-20. The number of samples plotted in a scan is 
determined by the number of staircase steps that are 
produced in the scan. Changing the scan density varys the 
number of samples taken in each scan without affecting 
the horizontal time scale. (See Figure 4-5.) Scan density 
can be varied in sampling mode only. (In the TDR mode, 
the scan density is automatically controlled.) Increasing 
^n density improves display resolution. Decreasing scan 
density reduces trace flicker. By varying the number of 
dots on the CRT, the display can be optimized for best 
display definition and minimum flicker. 




Figure 4-5. Scan Density 

4-21. The horizontal time scale of the presentation can be 
varied in two ways. The ^lope of the timing ramp may be 
changeid, and/or the staricase voltage to the strobe 
comparator may be attenuated. (The staircase voltage to 
the horizontal amplifier is not attenuated.) Decreasing the 
size of the staircase by attenuation has the same effect as 
increasing the slope of the timing ramp; expanding the 
display oh the face of the CRT (see Figures 4-6 and 4-7). 

4-22. The slope of the timing ramp is changed to make 
decade changes in the horizontal time scale. For each 
decade change, a different timing capacitor is switched 
into the fast ramp generator by the FEET/DiV, 
NSEC/DIV switch. Staircase attenuation is used for 
establishing interrhediate ranges within the decades 
^ected, and to proyide' faster ranges on the fastest 
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Figure 4-6. Ramp Slope 
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Figure 4-7. Staircase Attenuation 

4-23. When the time scale is expanded and the scanning 
signal consequently attenuated, only a fraction of the 
decade timing ramp is scanned. The fraction of the timing 
ramp Which is scanned is displayed, giving in effect a 
decreased time or distance scale. In the expanded 
condition, the scanning waveform may be positioned 
anywhere within the decade ramp by a voltage adjusted by 
the MARKER POSITION control (see Figure 4-8). Using 
expanded operation and the MARKER POSITION 
control, an expanded time window can be positioned 
anywhere within the Qjcade range. 



02658-1 




' ' ' ' 

K';'’ ' 

IW*'v ' 

StcttonlV 

Pftragraphs 4-24 to 4-28 



;i ' '' I 



■ 1 .', ■ ! '■ 



Model 1815A/1815B/1817A 




4-24. BLOCK DIAGRAM DISCUSSIONS. 

4-26. TDR MODE. 

4-26. Figure 4-9 is a block diagram of the TDR/Sampling; 
system used in the TDR mo(;|e of operation. Each TDR 
cycle begins with a trigger output from the trigger circuit 
biased to free-running operation. The trigger is operated as 
a clock and its output is applied simultaneously to two 
identical ramp gate circuits (the step and strope ramp 
gates). 

4-27. The step ramp gate starts a linear-rising ramp output 
when triggered. The ramp is applied to the step 
comparator where it is compared to a dc level set by the 
STEP DELAY internal potentiometer. The STEP DELAY 
potentiometer is adjusted to delay the generation of the 
TDR incident step so that it always starts a fixed number 
of CRT divisions after the beginning of the trace. 



Figure 4-8. Expanded Position 



4-28. The output froni the step comparator^ applied to 
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the step ger^^of the rey^ote Ampler. The 

comparator ^ inckJent-step 

pulse from ti«B tunnel^^^^^ mount each time comparison 
occurs.' ' 

4-^, When triggered, the ^rpbe ramp gatcl dmultanebusly 
starts a second linear-rising ramp which drives one inp^t of 
the strobe comparator. The other input to the strobe 
comparator is referenced to the level of the staircase 
voltage from the scan generator. When coincidence occurs, 
the strobe comparator generates a trigger signal. This 
trigger signal is ^ht to the reniote sampler and causes a 
sample to be taken. The stretcher circuit and the 
countdown circuit also receive triggers. On command, a 
sampling gate in the remote sampler is biased on for a very 
short inteival and takes a sample of the instantaneous 
signal voltage at the remote sampler. This voltage , is 
applied through the p/D IV attenuator to the stretcher 
circuit. 

4-30. The sampling command trigger also biases the 
stretcher circuit on. The stretcher circuit charges a 
stretcher car^pitor to a value, referenced to the input 
vbjtage at thb rernote |ampl^^ vertical sensitivity 

%i^ed. The samp^^^ stored on the stretcher 

calMCitor is appli^y to the vertical deflection amplifier 
which places thi^ n^ ^mple value ph the CRT . , 












4-31;/THe yo^ on the i^r^tCher capacifpr is also 

tocl^ gain and to 

'^'^mpler 'Circuit. The''"actual 
short that the 
ti^; charge t^?Cpproximai^ly 5 
' 4''|»i^nt valuo;;:of the jlrlpot signal:it'The' 

^mi^ling'^i^backy;^^ cp^r^ts the ^tfji^ing charge on 
'|j|^;;remctoiyfamj!iief|^ ofythe 

vp;|Me,,^ operat^i' for fodypercent loop 
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4-34. A dc voltage representing the combined settings of 
the MARKER POSITION and MARKER ZERO pntrols is 
applied to ope input of the marker-dot comparator. The 
other input V to the marker-dot comparator is the 
instantaneous value of the staircase. When the staircase 
reaches the value of the MARKER voltage, the comparator 
provides an output which increases the intensity of the 
CRT screen for the display of one sarhple dot. Adjustment 
of the MARKER POSltlON and MARKER ZERO 
cohtrols establish the position of the brightened dot 
(marker) on screen and the pbint aibout which the trace 
will be expanded in EXPAND mode^. A comparator resets 
the marker-dot circuit with generation of the next sampled 
step to ensure that the marker dot will be brightened at 
only one point on the CRT. 

I 

4-35. A separate oyer-range .circuit in the marker-dot 
comparator monitors the dc voltage from the combined 
MAF^KER POSITION and MARKER ZERO controls and 
lights a front-hanei lamp when the combined positions of 
the two controls exceed the calibrated range of the 
MARKER POSITION control. 

' > ■ ■ 

4-36. SAMPLING MODE. 

4-^7. Figure 4-10 is a block diagram of the TDR/Sampling 
system used in the sampling mode ot operation. Much of 
the circuit peHormance for the TDR and sampling modes 
is the same, the following paragraphs will describe only 
the differences between the two modes of operation. 

4-38. In signal sampling the trigger circuit functions as a 
monostable or actable depending on the TRIGGER 
; LEVEL^^^.OT^ The TRIGGER LEVEL control 

adjusts the trigger circuit to respond to the amplitude of 
the input in thb monostable mode. It also controls 
the countdown rate for cw triggering in the astable mode. 

4>$9. The step ramp gate and associated circuitry operate 
nbrfpally in t^e sampling mode. The step generator output 
may v be used |p stimulate external circuits. The strobe 
comparator, staircase generator, vertical channel and all 
associl^ted circiij|ry function as described for the TDR 
mode pf operation. The only exceptions to this are that 
the gain of the vertical deflection amplifier in the vertical 
channiE^j insures a display on the CRT in values of volts per , 
division instead of p per division and the current drive for 
:the fast rb^p ensures b horizontal presentation in values of 
time per division ratper than feet (or meters 181 5B). 

440. DETAIj^ED BLOCK DIAGRAM. 

I’i ,'-V. , ' 

4-S, A detailji^ block diagram of the TDR/Sampler 
systd^h is provided ahead of the schematics in Section 
VIII. following paragraphs are intended only to 
expani|jthe information previously given to describe the 
greater details of the block diagram in Section VIII. 

^||2. The trigger amplifier output (free-running or 
rnbhostable) is applied through a ramp-gate driver 
amplifier to the step and strobe ramp gates. At generation 



45 







of a trigger, a hold-off circuit prevents generation of 4-45. When che scanning amplifier putput reaches the 

further triggers until the TDR/Sampler circuitry has staircase maximum voltage (approximately 10 volts), a 

completed all functions. reset detector drives a reset switch to return the level on 



the staircase capacitor to the start voltage (approximately 
4-43. The output from the strobe comparator is used as 0 volt). The reset pulse also drives a reset blanking 

described in the mode block diagrams except that before it amplifier which blanks the CRT display during the reset 

appears at the stairca^ monostable, it is connected period, 

through a countdown circuit. In certain positions of the 

p/DIV, VOLTS/DIV, NORM, SIGNAL AVG, SCAN, and 4-46. At receipt of the strobe comparator trigger, the 

FUNCTION switches, several samples may be taken at remote sampler circuitry is enabled for a short period. For 

each position of the staircase to derive a display with ’ the sample period, the circuitry charges toward the voltage 
reduced nplw and jitter. Depending upon the settings of standing at the input. After the sample period, the 

the four front-panel switches, a countdown between 10 sampled voltage is supplied through an attenuator and 

and 250 may be included with the strobe comparator amplifier network to the stretcher gate. The stretcher gate 

trigger. period Is much longer than the sample period, and the 

width of the stretcher gate allows the stretcher capacitor 
4-44. The staircase voltage is connected through to change to the full sarhpled voltage, determined by the 

attenuator networks before It appears at the strobe vertical sensitivity and the input signal, 

comparator. These attenuator networks derive the 

required horizontal sensitivity to obtain expanded 4-47. The stretcher voltage is applied to a differential 

displays. The output from the scanning amplifier to the amplifier which drives the oscilloscope vertical deflection 

oscilloscbpe horizontal amplifier is never attenuated as plates. The stretcher voltage also returns through a 

that yvould shorten the scan on the CRT display. feedback circuit to charge the sampler assembly to the 
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true level Of the sampled voltage for lOO-percent sampling 
^ficiehcy. When the sampling loop is operate at less than 
IQO-percent efficiency, the input circuits do not reach the 
true sampled level. This may occur tn certain operating ! 
ranges of vertical sensitivity, FUNCTION (TDR or 
sampling), SCAN (NORMAL or DETAIL), and signal 
averaging. The countdown circuit corrects for the% 
conditions and allows the sampler to take enough samples 
at each point to gain the desir^ loop efficiency. When the 
sampling loop is operated at less than lOO-percent 

efficiency, the displayed noise and jitter are reduced. 

' ' ' ' ' ' 

4-48. MODEL 1815A CIRCUIT DESCRIPTION. 

44a STRETCHER VERTICAL AMPLIFIER. 

4-50. The input voltage (proportional to the sampled 
amplitude) from the remote, sampler is applied to 
connection Jl-H and to the two input attenuators of the 
p/DIV, VOLTS/DIV switch. One attenuator selects 
sampling-loop efficiencies for p per division while the 
other provides sampling-loop efficiencies for volts per 
division. The FUNCTION switch selects between the two 
attenuators for displays cohsistant with the mode of 
operation. 

4-51. Transistors 01 and 02 comprise a two-stage, ac 
amplifier with a gain of three and a risetime of 
approximately 200 nanoseconds. The output signal is 
capacitively coupled to transistors 03 and 04, a second ac 
amplifier stage. Resistors R1 1 and R13 establish a nominal 
gain of 40 for the second ac' stage. The SMOOTH 
potentiometer (R 11) adjusts the gain of the second ac 
amplifier stage between 10 and 60. It is adjusted for 
100-percent sampling-loop efficiency. The risetime of 
the second amplifier stage is approximately 250 
nanoseconds. The NORM, SIGNAL AVG switch (S2) 
selects resistor R1 in SIGNAL AVG to reduce the gain of 
the second ac stage to akx)ut 20 percent of the original 
gain. The SIGNAL AVG position is used to reduce 
displayed sampling noise and jitter. 

4-52. Transistors 06 arid 07 comprise an emitter-follower 
pair which supplies the proper curreint to drive the 
stretcher-gate comparatpr. Field-effect transistor 08 is the 
Stretcher-gate transistor. During the stretcher-gate period, 

Q8 applies the sample voltage to stretcher capacitor Cl 9. , 

4-53. Transistor 09 and associated circuitry comprise the 
stretcher-gate shaper amplifier. The strobe trigger is 
coupled through capacitor Cl 6 to the base of transistor 
Q9. The circuit associated with voltage-regulator diode 
VR 1 supplies a negative dc bias to the collector of 
transistor 09 which keeps Q8 off. The base is biased to 
cut-off through STRCH GATE potentiometer R30. 

4-64. At receipt of the negative pulse, transistor Q9 
saturates and remains saturated until the leakage current 
across potentiometer R30 returns the transistor base to 
cut-off. The positive 27-volt pulse output of Q9 (during 
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saturation) is the stretcher-gate pulse. Potentiometer R30 
is normally adjusted for a pulse width of 420 nanoseconds. 

4-55. The STRCN GATE potentiometer (R30) is adjusted 
tp allow the stretcher capacitor to change to a full value 
proportional to the input signal for the vertical sensitivity 
selected. The pulse reverse biases diode CR4. Diode CR4 
isolates stretcher transistor Q9 from field-effect transistor 
,Q8, allowing the field-effect transistor to conduct and 
apply the emitter follower output to stretcher capacitor 
Cl 9. 

4-56.' Two field-effect transistors isolate the stretcher 
capacitor to avoid capacity leakage and maintain the 
accuracy of the charge over a long period of time. 
Transistors Q10 and Q11 form the stretcher-amplifier 
stage. Feedback resistor R 39 establishes a nominal gain of 
unity for the two-stage amplifier. In the quiescent 
condition, the positive voltage across potentiometer R35 is 
adjusted for stretcher offset. Diode CR5 limits signal 
amplitude to transistor Q1 1 for off-screen signals. 

4-57. In order to adjust STRCH BA L R35 and STRCH 
GAIN R33, a signal must be present on the display. As the 
NORM, SIGNAL AVG switch is set from NORM to 
SIGNAL AVG, potentiometers R33 and R 35 are adjusted 
so that no change in gain (R 33) and/or change In offset 
(R35) is nofed.Potentiometer R33 adjusts the gain of the 
two-stage amplifier. The output signal is applied to vertical 
differential amplifier transistors 01 2 and 013. 

4-58. A feedback circuit from the collector of transistor 
Oil through resistor R31 to the base of 06 and 07 sets 
the proper dc level of the stretcher charging circuitry. A 
second feedback circuit is connected across an attenuator 
impedance network. The feedback vcStage receives a dc 
offset from VERTICAL POSITION potentiometer R2 (by 
injecting a current Into a constant impedance feedback 
attenuator) and is applied to emitter follower 05. Diodes 
CR2 and CR3 and the associated voltage dividers establish 
the signal excursion limits in the feedback circuit to avoid 
large (off screen) signals. The emitter follower output is 
connected to the remote sampler where It charges the 
input sampler circuit to the true level of the sampled signal 
for 100-percent sampling loop efficiency. 

4-59. The Y-axis drive signal for application to an X-Y 
recorder appears on one deck of the FUNCTION switch. 
The switch selects between sampling end TDR outputs. 
For sampling, resistor R40 establishes a recorder plot in 
volts per recorder division with a sensitivity of 
approximately 100 mV/dIv. For TDR recording, the signal 
from stretcher amplifier Q1 1 is supplied directly to the 
FUNCTION switch with a sensitivity of 100 mV/dIv. 

4-60. VERTICAL OUTPUT DRIVER. 

4-61. Transistors Q1 2 and Q13 and associated circuitry 
comprise a single-stage differentia) vertical amplifier (refer 
to the schematic In Section VII I). The differential output 
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voltage is appii4d directly to the vertical deflectioh plates 
of the oscilltMcope CRT. The gain of the differential 
arnplifier is established by Mjustment of front-panel CAL 
potentiometer R4 or R5. Either potentiometer R4 or R5 
will be in shunt with A8R27 depending on the mode of 
operation (TDR or sampling) . Potentiometer A8R 27 
adjusts the gain of the vertical amplifier between the 
ranges. Potentiometers R4 and R 5 adjust circuit gain to 
derive accurate vetiical displays in either units of p or volts 
per CRT division. 

4-62. Transistors Q14 and Q15 comprise a differential 
current source. Curr<^nt valu^ are equalized by adjustment 
of potentiometer RBI in the common-emitter circuit. 
During norinal output operation, a I6w negative voltage 
from the mainframe supply is connected through PI -21 
and applied to the base of the current amplifiers. When the 
mainframe beam firuJer switch is pr^ed. the negative 
voltage is removed, and the bases of Q14 and Q1 5 drop to 
approximately -90 volts through diode VR2 and resistor 
R53. The VR2 voltage limits the current source outputs. 
The limited current reduces the dynamic range of the 
vertical amplifier enough to bring the beam into view from 
any vertical point beyond the CRT screen. 

4-63. The circuit associated with TUNNEL DIODE BIAS 
potentiometer R3 controls the operating point of the 
external tunnel-diode pulse generator. Pin N of J1 receives 
a positive voltage from the remote sampler. Pin M of J1 is 
connected to the step-generator assembly in the remote 
sampler. When the FUNCTION switch is in one of the 
TDR modes, the positive voltage on pin N enables control 
of the sensitivity of the step generator from the TUNNEL 
DIODE BIAS control. When the FUNCTION switch is in a 
sampling mode, the BIAS BAL potentiometer allows the 
tunnel diode to fire without readjustment of the TUNNEL 
DIODE BIAS control. 

4-64. During the TDR mode of operation, the 
tunnel-diode pulse generator is normally biased near the 
peak-point current when in the low-voltage state. The 
pulse generator incident step starts at this peak point level. 
This slight offset voltage produces a constant offset 
current. Pin T of connector J1 is also connected to the 
remote sampler assembly. The ZERO ADJ potentiometer 
(R42) is adjusted to cancel the offset current from the 
tunnel-diode pulse generator to eliminate display offset 
when different loads are applied to the remote sampler. 
Switch SI can be us^ to remove the ZERO ADJ function 
when stimulus-response tests are performed. With SI set to 
NORM in stimulus-response tests, the offset current would 
load the entire circuit or line under test. During sampling 
Gyration:, the FUNCTION switch disconnects the ZERO 
ADJ function. 

4^65. COUNTDOWN CIRCUITRY. 

4-66. The countdown circuit is electrically located 
betwean the strobe comparator and the staircase 
monostabie multivibrator. The trigger signal from the 
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strobe comparator is applied to the base of transistor Q16. 
A portion of the signal is applied to the stretcher gate 
amplifier as the stretcher trigger. The emitter signal from 
Q16 is applied to the junction of capacitors C28 through 
C30. 

4-67. The signal coupled through capacitor C28 is applied 
to transistor Q1 7, the dot-to-dot blanking amplifier. The 
portion of the signal coupled through capacitors C29 ar^ 
C30 becomes the staircase trigger. When the operating 
control selections require no countdown, a positive 15-volt 
bias |s connected through terminal color , (91) and through 
resistor R61 to forward bias diode CR6. Diode CR6 
completes a signal path for the strobe comparator output 
through capacitors C29 and C32 to the base of 
emitter-follower trafisistor Q23. Positive voltage across 
diode Or 7 prevents conduction in transistor Q1 8. 

4-68. When the mode selector swirbhes are set to require a 
countdown, the positive 15-volt bias is removed from 
resistor R61. The negative 12.6-volt bias across resistor 
R62 back biases diodes CR6 and CR7. When conduction 
through diode CR7 stops, transistor Q18 becomes 
operational. For countdown, the input signal is coupled 
through capacitor C30 toThe base of transistor Q18. 

4-69. Transistors Q18 and Q19 and the RC-coupling 
network (R 65 and C30) generate a 1-microsecond pulse 
for each strobe comparator trigger. The 1 -microsecond 
pulse is direct coupled to the base of transistor Q20. 

4-70, The emitter of transistor Q20 receives a positive 
IB^volt dc through the countdown emitter network 
selected by the four associated front-panel switches. With 
each strobe trigger, transistor Q20 conducts the current 
value (limited by the selected emitter network) for 1 
microsecond. 

4-71. Capacitor C36 is the countdown voltage capacitor. 
At the start gf the countdown cycle, capacitor C36 has 
discharged to negative 1 2.6 volts. With each input pulse, 
the countdown current is applied to the countdown 
capacitor through diode CR8 for 1 microsecond. Diode 
CR9 remains back biased by the negative level standing on 
capacitor C36. With each successive input pulse, an 
additional charge current of 1 -microsecond duration is 
applied to the capacitor. 

4-72. The base of transistor Q21 is connected to a voltage 
near ground potential. When the voltage on capacitor C36 
reaches approximately 0 volt, diode CR9 is forward biased 
and transistor Q21 is switched on. Transistors Q21 and 
Q22 comprise a regenerative amplifier which saturates at 
turn-on. When the transistors saturate, they generate a 
negative pulse that is dc coupled to the base of transistor 
Q23, the staircase trigger emitter follower. 

4-73. At turn-on, the regenerative pair also provide a short 
circuit path around capacitor C36, and the capacitor 
discharges back to the negative 1 2.6-volt level. 
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4-74. The regenerative circuit returns sharply to the 
non-conducting state when capacitor C36 has discharged 
fully and the circuit is reset. The selected countdown 
resistor determines the number of strobe pulses required 
to produce one staircase trigger. Countdown ratios vary 
between 10 and 250 to 1. Staircase trigger emitter 
follower Q23 responds to the trigger impulse from the 
countdown circuit or from the bypa» circuit and supplies 
a pulse to the staircase monostable multivibrator. 

4-75. INPUT TRIGGER CIRCUIT DESCRIPTION. 

4-76. The trigger signal is applied to the trigger INPUT 
connector during sampling operations. The FUNCTION 
switch selects either triggering on the positive or negative 
slope of the input signal through inverting transformer T1 : 
The input signal is applied to the base of trigger 
preamplifier transistor Q2. The trigger preamplifier has a 
current gain of approx irnately 2. It provides isolation for 
tunnel diode CR3 and a 50-ohm load for transformer T1. 
The trigger signal is coupled from the collector' of Q2 to 
diode CR3 through capacitor C5. Tunnel diode CR3 
operates in either a monostable or astable mode for pulse 
or CW triggering respectively. The current from current 
source Q1 determines the mode of Operation of tunnel 
diode CR3 and is adjusted by TRIGGER LEVEL 
potentiometer R7; The LEVEL RANGE potentiometer 
(R8) centers the range of R7 so that diode CR3 operates 
monostably over the first half of the rotation of R7 and 
astably over the last half. Diode CR3 synchronizes to the 
input signal and provides sharp negative spikes to tunnel 
diode CR4. 

4-77. A spike from CR3 switches tunnel diode CR4 to the 
high-voltage state and diode CR4 drives transistor Q7 into 
saturation. The output of Q7 is applied to ramp-gate driver 
transistor Q8, driving it into saturation. Saturated 
transistor Q8 triggers the strobe and step ramp gate 
circuits. Tunnel diode CR4 is held in the high-voltage state 
by bias current through resistor R23 and diode CR5. 
Transistor Q8 remains in saturation until CR4 switches 
back to the low-voltage state. 

, 4-78. With tunnel diode GR4 in the high-voltage state, 
transistor Q7 is saturated and supplies current to hold-off 
integrator Q6 which is normally off. The current supplied 
to the base of Q6 is varied by TRIGGER HOLD OFF 
potentiometer R9 to vary the length of the hold-off period 
by approximately 5 percerit. In the quiescent state, 
transistor 03 is normally conducting and its conduction 
establishes the start level of the integrator through CR6 
and vojtage divider resistors R18 through R20, R22, R25 
and R26. (Transistor 03 also keeps diode CR8 in the 
low-voltage state by supplying a current of approximately 
3.5 milliamperes through resistors R22, R 25 and R 26.) 

, T ransistors Q4 and Q5 are both normally off. 

4-79. When triggered, the voltage on the collector of 
integrator transistor Q6 decreases linearly from about 27 
volts at a rate determined by integrator capacitor C9or 
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capacitors C9 and CIO in parallel, depending upon the 
setting of switch A6S1. As the collector voltage of Q6 
decreases, transistor Q3 is turned off and the 
3.5-milliampere bias current is supplied to tunnel diode 
CR8, setting CR8 just below its peak-point current. 
Thermistor RT1 provides temperature compensation for 
CR8. When the voltage on the collector of transistor 06 
drops below 5 volts, transistor Q4 begins to conduct, 
supplying additional current to tuhnel diode CR 8. Tunnel 
diode CR8 switches to the high-voltage state and drives 
reset clamp 05 into saturation. Saturation current of 05 
back biases diode CR5, causing tunnel diode CR4 to 
switch to the low-voltage state which cuts off 07. 
Transistor 08 is cut off and this results in resetting the 
strobe and step ramp circuits. This condition is mid-way 
through the hold-off period. 

4-80. With transistor 07 cut off, the current to the base 
of integrator transistor 06 reverses, causing the integrator 
to start charging toward 27 volts. T ransistor 04 cuts off as 
the integrator begins to charge, but diode CR8 remains in 
th^ high-voltage state since bias current from resistors R25 
and R26 is above the diode valley-point current. As the 
collector of 06 approaches 27 volts, transistor 03 begins 
to conduct, drawing the current from resistors R25 and 
R26, and resetting diode CR8 to its low-voltage state. 
When CR8 resets, transistor 05 is cut off. With 05 off, 
diode CR4 is again biased near its peak-point current 
through diode CR5 and is ready to accept a new input 
trigger. In the TDR mode, diode CR4 is biased beyond the 
peak-point current through resistor R11 and the 
FUNCTION switch, causing the hold-off circuit to 
free-run. 

4-81. In quiescent operation/ transistor 09 is saturated 
and applies a positive voltage to the step generator reset 
output. When transistor 07 saturates and the hold-off 
period begins, transistor 09 is cut off. Transistor 09 
remains cut off until diode CR4 is reset at the middle of 
the hold-off jp^riod. Transistor 09 switches on to provide a 
step-generattWii' reset pulse. The step generator reset 
function to reset the pulse generator differential 

amplifi4||n< th^ remote sampler which resets the tunnel 
diode p'^ii%^herator. 

4-82j Transistors Oil and 012 and associated circuitry 
comiprise 0 unity-gain non-inverting feedback amplifier. 
This buffer amplifier provides a high load impedance for 
th^ staircase expand attenuator A6S1 and a low source 
inipedan'ce for the strobe comparator. Transistor 01 0 is a 
epfrem source which drives the input to the buffer 
amplifieirc The current from transistor 01 0 offsets the 
output pf the buffer amplifier to establish a delay between 
the time that the strobe ramp starts and the first sample is 
taken: The MIN DLY potentiometer (R32) sets the 
minimum delay on the fastest decade range. In the other 
ranges, the delay if fixed by voltage divider R33and R34. 
Transistors 014 arid 015 comprise a unity-gain 
non-invertipg feedback amplifier which functions as a 
buffer between the step-delay voltage and the step 
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comparator. The step-delay voltage is a dc level set by 
potentiometer R49 which sets the time that the tunnel 
diode pulse generator will be triggered with respect to the 
start of the step ramp. Transistor Q13 is a current source 
fpr the step buffer amplifier and serves the same purpose 
asQIO. 

4-83. The two buffer amplifiers and delay current sources 
in conjunction with the step and strobe ramps track each 
other so that the step appearing on screen from the 
tunnel-|iiode pulse generator will always start at the sanje 
relative position regardless of the decade selected. 

4-84. STROBE AND STEP COMPARATORS CIRCUIT 
DESCRIPTION. 

4-85. Operation of the strobe and step ramp gate circuits 
is identical. Only the strobe' ramp circuit will be discussed. 
Transistor Q26 is a voltage source. RAMP ADJ. 
potentiometer R81 is adjusted to set the magnitude of the 
equal currents through transistors Q24 and 025. The 
magnitude of the currents also depends on the setting of 
the FUNCTION switch. In the quiescent condition, ail 
current from transistor Q24 is dropped across 
normally-conducting transistor 022. When the ramp 
trigger from 08 appears, it turns off transistor 022 and 
the current from 024 is applied to a timing capacitance 
selected by the FEET/DIV, NSEC/DIV switch. The 
voltage across the timing capacitor (the strobe ramp) rises 
linearly at a rate determined by the selected capacitance 
and the current output from transistor 024. 

4-86. Transistors 016 through 018 comprise the strobe 
comparator. The scanning signal from the unity-gain 
amplifier is applied to the base of 016. The base of 
transistor 017 is driven by the rising strobe ranfip voltage. 
When the comparator is in the quiescent condition, 
transistor Q16 and diode CR1 1 are conducting and supply 
all of the current to current source 018. Because the 
positive scan voltage i;i always higher than the ramp 
starting voltage, diode CR12 is back-biased, and 
conduction through transistor 017 is by emitter resistor 
R59. 

4-87. When the ramp and scan voltages are equal, 
transistor 017 forward biases diode CR12 and begins to 
rapidly supply current to transistor 018. The comparator 
switches. Transistors 019 and Q20 comprise a regenerative 
amplifier. As transistor 017 conducts (when comparison 
occurs) transistor 020 is biased on. The pair regenerate 
and saturate very rapidly to produce a fast strobe trigger. 
The strobe trigger through connector J1 (pin F) triggers 
the strobe generator iii the remote sampler and causes a 
sample to be taken, transistor 021 inverts the strobe 
trigger. The output of 021 advances the staircase through 
the countdown circuit and triggers the stretcher gate. 

4-88. Transistor 022 is again turned on mid-way through 
the hold-off period arid resets the strobe ramp. Transistors 
Q22 and Q23 are prevented from saturating by clamp 

' . . '■ • ' ' ■ 

4-10 



Model 1 81 5A/T 81 5B/1 81 7A 



diodes CR 14 and CR 16 respectively. 

4-89. The step ramp is started exactly when the strobe 
ramp starts. The step ramp has the same slope as the 
strobe ramp and turns on the step comparator when the 
ramp reaches the step delay level. When the step 
comparator switch^, the step trigger generator regenerates 
and provides a very fast trigger to the remote ^fT)p,ler 
through J1-L. This trigger is used to operate the 
tunnel-diode pulse generator. 

4-90. SCAN GENERATOR CIRCUIT DESCRIPTION. 

i '■ 

4-91. The following description assumes that the SCAN 
switch is in the NORMAL position. Transistors Q1 and Q2 
comprise a monostable multivibrator. In the quiescent 
condition, transistor Q1 is off and Q2 is saturated. The 
base of Q1 is triggered through diode CR1 and capacitor 
Cl by a pulse from the countdown circuit. Upon receipt 
of a trigger, the monostable multivibrator changes state 
(Q1 saturates and Q2 is turned off). The multivibrator 
remains in this state for about 2 microseconds as 
determined by capacitor C2 and resistor R1. In the 
quiescent state, current switch Q3 is on. Its base is held 
near zero volt by the collector of Q2 and the.^ol lector of 
03 draws current through diodes CRB and C86, holding 
CR7 off. 

4-92. Transistor Q4 and associated circuitry comprise a 
current source. The emitter network (selected by the 
SCAN and FUNCTION switches) determines the value of 
current through Q4. When a monostable pulse turns off 
current switch Q3, current from 04 is connected through 
steering diode CR7 to charge staircase capacitor C8 for 2 
microseconds. The MANUAL/pENSITY control (A7R2), 
operational only in the sampling mode, may be used to 
adjust the current in Q4 to control the staircase step 
height (scan density) for improved resolution or minimum 
flicker. In the TOR mode, the scan density is fixed. 

4-93. Scanning amplifier transistors 05 through Q8 form 
a unity-gain, non-inverting, complimentary source 
follower. The dc voltage offset of the amplifier is adjusted 
near zero by STRCS OFFSET potentiometer R20. 
Everytime the monostable multivibrator is triggered, the 
increasing charge on C8 generates a new step in the 
staircase waveform. Field-effect transistor 05 provides a 
very high input impedance to avoid leakage of the charge 
on staircase capacitor C8. Transistor 06 operates as a 
common-base amplifier driven by the drain of transistor 
05. The base of 06 Is connected through a zener diode to 
the output of the scanning amplifier to maintain a 
constant drain-to-source voltage of transistor 05. 

4-94. Darlington pair 07 and Q8 form the output of the 
scanning amplifier. The output Is fed back to the STRCS 
OFFSET potentiometer (source of 05). The feedback 
circuit establishes unity gain in the scamping amplifier and 
provides an output impedance of approximately 2 ohms. 
When the staircase voltage at the output of the scanning 
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amplifier exceeds 10 volts, diode VR3 starts to conduct 
and supply current to tunnel diode CR11. When tunnel 
diode CR 11 switches to the high-voltage state, transistor 
Qt 1 saturates and turns oh reset transistors Q9 and Q10, a 
regenerative pair. Staircase capacitor C8 discharges 
through conducting switch CR9 and Q9 and CR10. When 
the staircase begins to reset, diode VR3 stops conducting, 
resetting tunnel diode CR1 1. Transistors Q1 1, Q9 and Q10 
remain saturated until C8 is discharged. This condition 
readys the circuit to generate a new staircase waveform. 



Section IV 
Paragraphs 4-95 to 4-107 



expanded waveform. In the expanded condition, the 
attenuated scan signal can be positioned over the entire 
strobe ramp (decade range) by the delay voltage from the 
marker-position amplifier. 

4-100. The unattenuated staircase voltage for the 
oscilloscope horizontal amplifier is connected across 
resistor R22 to connector PI -1. The unattenuated scan is 
also connected through resistor R14 and PI-11 for use as 
an X-axis recorder signal. 



4-95. The scan generator operates exactly the same way 
whether in NORMAL or DETAIL with the FUNCTION 
switch providing variable scari density in the sampling 
mode and fixed density in the TDR mode. The SINGLE 
scan mode is the same as the NORMAL and DETAIL 
modes except that the staircase does not reset at the end 
of a scan. Setting the scan switch to the start position 
triggers reset switch transistors 09 and ,01 0, causing the 
stairca^ to reset. The reset switch (09 and Q10) is 
disconnected for the MANUAL, RECORD and RESET 
modes. 



4-96. Diode CR8 is biased off in all positions of the SCAN 
switch except MANUAL, RECORD, and RESET. In these 
modes, current switch 03 is disconnected from current 
source 04 causing the current to flow continuously 
through diode CR 7. In the MANUAL mode, diode CR8 is 
connected to the wiper of MANUAL/DENSITY 



potentiometer A7R2B. Capacitor C8 charges or discharges 
depending on the difference between the currents throijTgh 
diodes CR7 and CR 8. Adjustment of A7R2B causes the 
output voltage from the scanning amplifier to vary 
between 0 and 10 volts. Capacitor C9 prevents the scan 
level from changing to rapidly. 

4-97. In the RECORD mode, capacitor C9 is charged 
linearly by a greatly reduced current from Q4. Generation 
of the ramp in this mode takes about 60 Seconds. Clamp 
diode A7CR1 prevents the ramp from rising beyond 10 
volts In the RECORD mode. The RESET position is used 
to discharge record capacitor C9 before starting anotier 
RECORD ramp. 

4-98. The staircase voltage through switch SI is the 
reference voltage to the marker-dot generator circuit. 
Switch SI is mounted directly on circuit board assembly 
A5. The switch may be used to disable the marker-dot 
generator when a marker-dot is not desired. 



4-99. The scanning signal for the strobe comparator Is 
connected to one side of the FEET/DIV, NSEC/DIV/ 
attenuator network. The other end pf the attenuator 
network is driven by the delay yoltage from the 
marker-position amplifier. The attenuation expands the 
display when the Model 181 5A or 1815B is used in ari 
expanded mode. The UN EXPAND posi Jon of the 
UNEXPAND/FINDER switch is used to bypass the 
attenuator and provide a quicx reference to the 
unexpanded display when an operator is observing an 
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4-101. Transistor Q12 is the reset blanking amplifier. 
Each time that the reset driver generates a reset trigger, the 
trigger is also applied to the base of amplifier transistor 
Q12. During unblanked operation, pin PI-17 normally has 
a slight negative current due to the voltage divider action 
of resistors R30 through *R34. When reset-blanking 
transistor Q12 conducts, it decreases negative current at 
pin PI -1 7 to blank the display. 

4-102. The dot-to-dot blanking pulse is applied to the 
base of transistor, Q13. The output of Q13 is dropped 
across resistor R33 to PI-17 to blank the CRT after 
presentation of each dot. 

4-103. Resistor R32 forms a part of the internal/external 
horizontal source selection circuit. When the oscilloscope 
horizontal amplifier is to be driven by the internal scan 
generator, a negative 100-volt level is supplied by PI -3. 
When external horizontal control is selected, the negative 
100-volt dc is removed from PI -3, and the voltage from 
the external control Source is used as the blanking voltage. 

4-104. MARKER-DOT CIRCUIT DESCRIPTION. 

4-105. The MARKER POSITION and MARKER ZERO 
potentiometers (RIO and R11) select the marker-dot 
position on the CRT and provide the marker-delay voltage 
to the expand attenuator. The marker-position voltage 
drives the input of the marker position buffer amplifier 
Q14 through Q17, a unity-gain, low output impedance 
amplifier. The amplifier supplies a dc level (delay voltage) 
to one side of the marker-dot comparator, and the delay 
yoltage to the EXPAND attenuator. 

.4-106. The delay voltage sets the point on the CRT where 
marker-dot presentation will occur. The other side of the 
marker comparator is driven through diode CR16 by the 
unattenuated scan signal from the scan generator. When 
the scan level is equal to the marker-position level, the 
comparator switches and triggers the bistable marker 
mulitivibrator whicn causes one dot oh the CRT display to 
intensify. The next time the scan generator monostable 
multivibrator (Q1 and Q2) is triggered, it sends a put% to 
the marker multivibrator through capacitor C25 to reset 
the circuit to normal dot intensity. 

4-107. The MARKER POSITION potentiometer (RIO) , 
and MARKER ZERO potentiometer (R11) are connected 
in series and supplied with current from current source 
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Para^aphs 4-108 

Q24. The marker-position voltage is the sum of the 
yolta^ across potentiometers RIO and R11. Either 
pOtmtiometer RiO or R1 1 is capable of generating a 
niarker-position voltage in excess of 10 volts and either 
can move the marker dot over a 10-division range. The 
UNEXPANb/FINDER switch shorts out the MARKER 
POSITION control to determine the marker reference 
point as set by MARKER ZERO potentiometer R1 1. , 

4-106. MARKER OVER-RANGE CIRCUITRY. 

4-109. When the sum of the voltages across R10 and R1 1 
causM the marker to move beyond 10 divisions, the 
calibration of MARKER POSITION potentiometer RIO is 
invalid. A current source (Q25) supplies a current equal to, 
that supplied by 024 to resistors R62 and R63. the 
OVER RANGE CAL potentiometer (R62) is normally set 
so that the sum of R62 and R63 is 5000 ohms The 
voltage developed across R62 and R63 is equal to, the 
maximum marker-position voltage allowed for calibrated 
operation. The voltage is applied to one input of the 
over-range comparator transistor Q26. the other 
comparator input (Q27) is driven by the marker-position 
voltage. Transistor Q26 is normally conducting. When the 
marker-position voltage exceeds the calibrated range, the 
comparator switches. Transistor Q27 conducts, draws 
current through tunnel diode CR22 which switches to the 
high-voltage state, and transistor Q28 saturates. Current 
through Q28 turns on MARKER UNCAL lamp DS1. 

4-110. MODEL 1817A SAMPLER CIRCUIT 
DESCRIPTION. 

4-111. SAMPLING TRIGGER CIRCUITS. 

4-112. The strobe trigger from the TDR/Sampler is used 
to trigger the sampling gate in the Model 1817A. The 
strobe trigger is a positive pulse ac coupled to the base of 
transistor Q1. Transistors Q1 and Q2 comprise a switch 
which saturates when the strobe trigger appears. The 
negative output step from, the saturated circuit is coupled 
through capacitors C4 and C5. 

4-113. The signal component coupled through capacitor 
C5 is applied to the base of transistor Q3. Transistors Q3 
and Q4 comprise a second saturating switch. When the 
second pair saturates, the output is coupled through 
capacitor C6 as a positive current into step-recovery diode 
CRT on assembly A2. The charge current is injected into 
diode A2CR1 for approximately 6 nanoseconds. 

4-1 14i The pulse horn the trigger amplifier on assembly 
A1 is also coupled through capacitor A1C4 to delay line 
0L1. The negative current from DL1 arrives 4 
nanoseconds after the set pulse from trigger amplifier 
A1Q3 and Q4. The large reverse current from delay line 
OL1 removes charge from A2CR 1. As soon as the stored 
ch^ga has been removed, diode CR1 changes from a low 
impedance to a high impedance, causing a large negative 
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fast voltage pulse. Step-r^pvery diode C?R2 has a dc 
forward current from j^tentiometer all times. 

The large negative pulse from diode CR1 removes the 
quiescent charge from CR2 and a faster negative pulse is 
generated as CR2 changes to a high imp^ance. This pulse 
is coupled to the shield circuit of the sampler assembly to 
momentarily forward bias sampling diodes A7CR1 and 
A7CR2. 

4-115. The voltage regulator networks associated with 
A1VR1 and, A1VR2 establish the required biasing for 
operatior) of the saturating trigger amplifier^ 
Potentiometer A2R1 is adjusted to establish the proper 
operating forward current for step-recovery diode CR2. 

4-116. DEVELOPING THE SAMPLE. 

4-1 1 7. In the quiescent condition, volta'*'? divider network 
R7 through R15 applies an approximate 1:5-volt back bias 
to the sampler diodes. When the trigger is applied to the 
ampler assembly and sampling diodes A7CR1 and A7CR2 
are momentarily forward biased, sampling capacitors 
A7C1 and A7C2 charge toward the voltage standing on the 
line between J2 and J3. After the sample period, the 
charge on A7C1 and A7C2 is applied through the voltage 
divider network to the input amplifier on assembly A3. 

4-118. When the external tunnel-diode pulse generator is 
connected to INPUT J2, It loads the sampler assembly 
with a quiescent current. This current acts as an offset to 
the display on the CRT and causes the display to change 
whenever the test load is changed. To eliminate the offset, 
a dc voltage is supplied through J1-T and the circuit 
associated vvith A3Q1, A3L8 and A7R3. The value of the 
dc current nulls the offset current from the tunnel-diode 
pulse generator. 

4-119. LOW-FREQUENCY DISTORTION. 

4-120. Since the sampling diodes (A7CR1 and A7CR2) 
have finite capacitance, high-frequency signal components 
at the input to the sampler will affect the sampling loop 
even though the diodes are reverse biased. This capacitance 
coupling causes low-frequency distortion. To eliminate the 
distortion, a component of the input signal is dropped 
across resistor R3 through a capacitive divider network to 
transistor Q2A in the differential emitter follower. This 
network is adjusted to simulate the sampler diodes so that 
frequency components through the back-biased sampler 
diodes appear as common mode voltages to the amplifier 
(Q2A, Q2B and MCI). 

4t121. Transistors A3Q2A and B form a dual-differential 
emitter-follower network which provides isolation to the 
input terminals of microcircuit MCI. When the sampling 
occurs, the voltages from the sampler capacitors are 
applied through the voltage divider to the base of 
transistor Q2B. The sampled voltage unbalances the dual 
emitter-follower circuit. Microcircuit MCI, an operational 
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amplifier offering gain and good (»iirvhfion-mode rejection, 
amplifies the differential voltages. Emitter follower Q3 
provides isolation for the output from the microcircuit 
and sufficient current to drive the sampler cable and input 
attenuator in the Model 1815A. The output from Q3 is 
connected, through Jl-H. The overall gain of the sampling 
preamplifier is approximately 15. 

4-122. ThV feedback from the Model 1 81 5A vertical 
amplifier is applied to pin J1-0. The feedback is 
proportional to the voltage stored on the stretcher circuit 
of the Model 1815A and is applied to a voltage divider 
between the bases of Q2A and Q2B. When the system is 
operating at 100-percent sampling efficiency, the feedback 
loop charges the sampler circuit to the true level of the 
sampled input during the instant of sampling. Otherwise, 
in the countdown mode, the feedback charges the sampler 
circuit toward the true value of the sampled inputi 

4-123. When the two transistor biases and the sampling 
capacitors IA7CR1 and A7CR2) are fully charged, the 
next sampled level will appear as a difference between the 
voltage stored on the sampler capacitors and the new 
voltage accepted. Microcircuit MCI will respond to the 
difference voltage and change the voltage stored within the 
vertical amplifier circuitry of the Model I815A only by 
the amplitude of the difference detected. 

- ' . , , 1 

4-124. As the signal level changes, feedback from the 
vertical amplifier will cause the bias level on the sampling 
diodes to shift correspondingly. See Figure 4-1 1. The bias 
level shift keeps the samipiling diodes ( A7CR1 and A7CR2) 
centered electrically on the incoming signal. If/ the signal 
varies mo^e than ±1 volt from the level on the sampling 
diodes, one of the diodes will conduct This factor limits 
the dyi^^mic range of the sam^^ 
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figure 4- 1;|. Signal Level Shift 



4-125. Adji^l^ing RE|f'rjj|MSE pc|tentiometer A3R16 
changes thelfeias voltage i^ppiied to | the sampling diodes, 
affecting thp ^mpling^^^H^ See Figure 4-12. Decreasing 



the sampling time increases bandwidth (improving 
risetimO) but decreases sampling efficiency. Increasing 
sampling efficiency slows the risetime but decreases noise. 
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Figure 4-12. RESPONSE Adjustment of Sampling Time 

4-126. Potentiometer A3R16 is adjusted to reverse bias 
sampling diodes A7CR1 and A7CR2 at a level that will 
allow the sampling gate to provide the proper system 
risetime. The CEN BIAS potentiometer (R14) is adjusted 
for optimum balance of sampling gate pulses. Capacitor 
A3C6 is adjusted for optimum common-mode rejection of 
the feedback signal at test point TP1. Capacitance C3 
(screw on chassis) is adjusted for optimum low-frequency 
common-mode distortion. 

4-127. STEP TRIGGER GENERATION. 

4-128. Assemblies A4 and A5 are normally used to trigger 
a tunnel-diode pulse generator. In sampling operations, 
they may be used to generate a sync pulse. The step trlgj||er 
from the step comparator of the Model 1815A is appljed 
to pin Jl-L. Transistors Q1 and Q2 form a differential 
amplifier. The step trigger is amplified and coupled 
through diode A4CR1 to trigger the external tunnel-diode 
pulse generator at J4. Tunnel diode A4CR2 sharpens the 
trigger pulse. 

4-129. The reset pulse Is derived from the Model 1815A 
trigger hold-off circuit at the middle of the hold-off 
period. The reset pulse appears ahead of the next step 
trigger and is applied to the base of transistor A5Q1, The 
pulse output from A5Q1 is coupled through A5Q2 and 
A4Q3 to reset the external tunnel-diode pulse generator. 
Voltage regulator A4VR1 limits the amplitude of the reset 
pulse to a safe operating level. Diode A4CR1 blocks the 
reset transition from the differential amplifier to prevent 
generation of a second trigger pulse when the external 
tunnel-diode pulse generator resets. Transistor A5Q2 
controls the bias level on the external tunnel-diode pulse 
generator for optimum TDR triggering. A bias voltage 
from the Model 1 81 5A controls current through A5Q2 
' and the external tunnel diode for minimum jitter In the 
t TDR pulse. 
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Table &1. Recommend^ Test Equipment 



1 Instrument 


Required 

Characteristics 


Required for 


Type 


Model 


Test Power Supply 


HP 

Harrison 

6111A 


.05 to 2 V ±.01% 
Less than 1 ohm 
output impedance 


Sensitivity calibration. 
Performance Check. 


Tunnel'diode Pulse 
Generator 


HP1106A 




Risetime and overshoot, step 
delay and adjust, stretcher 
balance, sensitivity cal., 

Bias adj. 

Performance Check. 


Square-wave Generator 

■ ■ ' ■ 


HP211B 

or 

HP222A 


100 kHz, 2 V p-p. 
50-ohm output, 
60 ns pretrigger 


ti ^ 

Common-mode rejection, 
low-frequency distortion. 
Minimum delay adj. 

Performance Check. 


Monitor Oscilloscope 


140A 

1421A 

1402A 

or 

180A 

1820A 

1801A 




Stretcher gate width. Diode 
Bias adjust, common-mode 
rejection adj. Staircase 
offset adjust. 


DC VTVM 


HP412A 




Vertical balance adjust. 


Signal generator 

. 


HP612A 

HP606B 

HP608D 


500 MHz, 140 mV 
p-P 

500 kHz to 5 MHz 
at 160 mV p-p 
10 MHz to 420 MHz 
at 160 mV p-p 


Diode bias adj. only. 
Performance check only. 
Performance check only. 


Time-mark Generator 


Tek Type 
184 




Time/divcal. 
Performance Check. 


X TO Attenuator 






Time/div cal. 
Performance Check. 


Short (APC-7) 






Zero adj. 

Performance Check. 


Power divider 


' 




Time/div cal.. Minimum delay 
adj. 

Performance Check. 


60 NS Delay Line 






Minimum delay adj. 
Performance Check. 


SO-ohm Termination 




. 


Adjustment prqcedures. 
Performance Check. 
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SECTION V 

PERFORMANCE CHECK AND ADJUSTMENTS 



5-1. INTRODUCTION. 

5>2. This section provides adjustment procedures and a 
performance check for the Model 1815A/B and 1817A 
TDR/Sampling group. The performance check may be 
used as an incoming inspection, or after repairs or 
adjustments have been made, to verify that the 
ihstrurnents . me«t the specifications listed in Table 1-1. 
When the initial performance check is made, record the 
indications on the Performance Check Record. These 
indications may be useful for comparisons with equipment 
performance at a later date. Refer to Paragraph 5-t9 for 
adjustment procedures. 

5-3. REQUIRED TEST EQUIPMENT. 

5-4. Test equipment recommended for both the 
performance check and adjustments is listed in Table 5-1. 
Similar equipment may be substituted, provided it has the 
required characteristics as listed in the table. 

5-5. PERFORMANCE CHECK. 

56. install the Model 1815A or B in the oscilloscope and 
allow at least 10 minutes for warm-up. Perform the checks 
and o^jMStments in the same sequence as they are listed. 
Succeed <g steps are dependent upon the control settings 
and rer jits of previous steps. 

57. MODES OF OPERATION. 

a. Set the Model 1 81 5A controls as follows: 



SCAN ..NORMAL 

MANUAL/DENSITY mid-range 

FUNCTION TRIG + 

MARKER POSITION 0.00 

MARKER ZERO ccw 

NORM, SIGNAL AVG NORM 

VOLTS/DIV.. .5 

TRIGGER LEVEL 2-3 o'clock 

NSEC/DI V 1 

NSEC/DI V EXPAND 1 



VOLTS/DIV CAL vernier ...... CAL (detent) 

b. Rotate TRIGGER LEVEL control over its range. A 
fred-running trace should be present for alLsettings cw 
from 12 o'clock and for no setting ccw from 12 o'ciock. 

c. Set the NORM, SIGNAL AVG switch tO SIGNAL 
AVG. The sweep rate of the display should slow. Reset the 
NORM, SIGNAL AVG switch to NORM. 
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d. Set the SCAN switch to START and release it to 
SINGLE. One sweep should occur. 

e. Set the SCAN switch to MANUAL and vurn the 
MANUAL/DENSITY control. A single dot should move 
from left to right across the display as MAN- 
UAL/DENSITY is adjusted clockwise. 

f. Set the SCAN switch to RESET and then to 
RECORD. A single sarnple dot should move from the left 
to the right of the display. The total time for one 
excursion should be between 1 and 2 minutes. 

g. Set the SCAN switch to NORMAL. 

h. Set the VOLTS/DIV switch to .005. 

i. Observe the trace and set the SCAN switch to 
DETAI L. The sweep rate should slow. 

j. Set the SCAN switch to NORMAL. 

1 

k. Set the VOLTS/DIV switch to .5. 

m. Adjust the VERTICAL POSITION control over Its 
range. The displayed baseline should travel equally up and 
down on the display about 2 divisions from the center 
graticule line. 

58. MARKER DOT. 

a. Adjust the HORIZONTAL POSITION control on the 
oscilloscope mainframe to align the bright dot with the far 
left graticule. 

b. Set the MARKER POSITION control to 10.0 (fully 
cw). The bright dot should be exactly on the right-hand 
graticule line. 

c. Hold the UNEXPAND/FINDER toggle switch in the > 
FINDER position. The bright dot should reset to the 
left-hand graticule line. Release the switch. 

d. Adjust the MARKER ZERO control cw. The 
MARKER UNCAL lamp should light as the bright dot; 
travels beyond the right-hand graticule line (lights before 
dot is 5 rnm beyond the line). 

^ e. Reset the MARKER ZERO control ccw. The 
MARKER UNCAL lamp should go out before the bright 
dot returns to the right-hand graticule line. 
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TABLE 5-2. INDICATOR LAMP CHECKS 



FUNCTION SWITCH 




' 


INDICATOR LAMP CONDltlONS | 




V/DIV 


p/DIV 


NSEC/DIV 


FEET/DIV 


SAMPLING 
- TRIG+TRIG- 


ON 


OFF 


ON 


OFF 


TDR TIME 


OFF 


ON 


ON 


OFF 


TDR AIR, POLY or 
VAR 


OFF 


ON 


OFF 


ON 


5-9. INDICATOR LAMPS. 




c. Set 


the VOLTS/DIV 


switch and adjust the power 



supply as indicated in Table 5-3. Check for the deflections 
5-10. Set the FUNCTION switch to the positions indicated in the table. Alternately connect and disconnect 

indicated in Table 5*2. Check for the indicator lamp the power supply to make the tests, 

conditions described in the table. 



5-11. VERTICAL SENSITIVITY. 



Note 



a. Set the Model 1 81 5A controls as follows: 



FUNCTION . .. . . . . TRIG+ 

TRIGGER LEVEL 2 o'clock 

SCAN ....NORMAL 

MANUAL/DENSITY mid range 

NORM, SIGNAL AVG NORM 

NSEC/DIV 1 

VOLTS/DI V vernier CAL (detent) 

yvvvv'rvvv 
^ CAUTION < 

If similar equipment is substituted for 
the HP Harrison Model 61 1 1 A Power 
Supply,] it must have an extremely low 
output impedance (less than 1 ohm). If a 
power supply or voltmeter calibrator 
with a high output impedance is used, 
damage to the sampler and/or power 
supply may occur. 

In substituted equipment, voltage 
transients may be present that exceed 
the max imum safe input of the sampler. 

These transients will occur between 
switch positions on the voltage or 
multiplier range switches. To avoid 
damage to the sampler, disconnect the 
input before changing voltage or 
]] 1 ^^ settings. 



b. Connect, the 
sampler INPUT. 



test power supply to the remote 



For tests beyond the .05 range, connect 
a 1-uF, 2(X)-V filter capacitor to each of 
the two terminals adjacent to test point 
TP6 on board assembly A1. See Figure 
5-T 



TABLE 5-3. VERTICAL SENSITIVITY TESTS 



VOLTS/DIV 


POWER SUPPLY 
SETTING 


DEFLECTION 


.5 


1 V (do not exceed) 


2dlv±3% 


.2 


1 V (do not exceed) 


5div+3% 


.1 


.8V 


8div±3% 


.05 


.4V 


8div ±3% 


.02 


160mV 


8div±3% 


.01 


80 mV 


8 div ±3% 


.005 


40 mV 


8div±3% 



d., Disconnect the test power supply and remove the 
filter capacitors. 



e. Set the Model 181 5A controls as follows: 



FUNCTION ..TIME 

p/DIV 2 



f. Connect the 50-ohm termination to the remote 
sampler OUTPUT. 

g. Connect an external tunnel-diode pulse generator for 
TDR operations. 

h. Adjust TUNNEL DIODE BIAS to observe a TDR 
step on the oscilloscope if necessary. 



'S 
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Table 5-, 4. Horizontal Def Wibn Tests with 
Time-Mark Generator 



• ^ Vi \) 



NSEC/DI V 


EXPAND 


Time-mark 

Generator 


DEFLECTION 


1 K 


IK 


1 uSEC 


1 mark/div ± 3 % 


1 K 


500 


.5uSEC 


1 mark/div ±3% 


1 K 


200 


.1 uSEC 


2 marks/div ±3% 


100 


100 


.1 uSEC 


1 mark/div ^3% 


100 


50 


50 ns 


1 cycle/div ±3% 


100 


20 


20 ns 


1 cycle/div ±3% 


10 


10 


10 ns 


1 cycle/div ±3% 


10 


5 


5 ns 


1 cycle/div ±3% 


10 


2 


2 ns 


1 cycle/div ±3% 


10 

. I 


1 


2 ns 


1 cycle/2 div±3% 



v>ys; ^ 
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b. Set the FUNCTION switch to TRIG+. 

c. Set the NSEC/DI V switch pair and the Time-mark 
Generator as required in Table 5-4. Adju^ the TRIGGER 
LEVEL control for a stable display. 

d. Disconnect the Time-mark Generator and connect 
the Signal Generator. 



e. Perform the remainder of the horizontal deflection 

Figure 5-1. Filter Capacitor Connection tests (Table 5-5) with the Signal Generator connoted. 

f. Disconnect tha Signal Generator. 

i. Adjust the p/DIV CAL potentiometer for exactly 5 9 . Set the FUNCTION switch to TIME, 

divisions of vertical Step arhplitude. 

h. Connect a Model 11 06A Pulse Generator to the 

j. Disconnect the tunnel-diode pulse generator. remotesamplerforTDR tests. 



5-12. HORIZONTAL DEFLEtiTION. 




Figure 5-2. TIME/DIV Test Setup 



i. Ck)nnect an open-ended cable or air line to the 
remote sampler OUTPUT. The length of the line should be 
between 10 and 50 centimeters. 



Table 5-5. Horizontal Deflection Tests With 
Signal Generator 



NSEC/DI V 


EXPAND 


SIGNAL 

GEN 


DEFLECTION 


10 


.5 


1 GHz 


1 cycle /2 div 
±3% 


10 


.2 


1 GHz 


3+ peaks/10 div 
±3% (2 complete 
cycles) 


10 


.1 


1 GHz 


2 + peaks /10 div 
±3% ( 1 complete 
cycle) 


1 


1 


1GHz 


leycle/div 
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f. Set the VOLTS/DI V switch to .01 and vernier to 
CAL (detent). 

g. Set the MANUAL/DENSITY control fully clockwise. 

h. Set the TRIGGER LEVEL control for a free-running 
trace. Displayed noise should be less than 8’mV (excluding 
random dots). To determine noise, visually measure the 
peak-to-peak amplitude of the baseline (including random 
dots) and take two-thirds of the measured value. 

5-14. DYNAMIC RANGE. 

a. Connect a square-wave or pulse generator to the 
remote sampler INPUT. (Refer to Table 5-1.) 



Figure 5-3. Test Line Measurements 



b. Connect the pulse generator trigger to the Modei 
1 81 5A INPUT connector. 



m. Record the length of the line adjusted in the step 
above. 

n. Set the FUNCTION switch to AIR. The horizontal 
length of the line should be half ±5% of the length 
obtained in the TIME postion. 

p. Set the FUNCTION switch to POLY. The horizontal 
length of the line should be one-third ±5% of the length 
obtained in the TIME position. 

q. Set the FUNCTION switch to VAR. Adjust the VAR 
potentiometer over its rangcf. The horizontal length of the 
line should vary between the length measured in AIR 
position and that measured in POLY position. 

' ' ' 'i 

r. Disconnect the test cable and Conner 50-ohm 
termination to the remote sampler 
OUTPUT. 

&13. RISETIME AND NOISE. 

a. Set the FUNCTION switch to TIME. The 
bscilloscope should display a risetime of 35 ps or less with 
less than 5% overshoot when using an HP Modei 1106A 
Tunnel-diode Pulse Generator. 

b. Disconnect the 50-ohm termination and connect the 
short to the remote sampler OUTPUT. Observe the trace 
following the shorted returh. Ref iectiOns should be less 
than ±10% ( 1 divisioiri when on the .1 p/DI V range). 

c. Set the FUNCTION switch to TRIG+. 

d. Remove the short and reconnect the 50-ohm 
termination. 

e. Remove the external tiinnel-diode pulse generator. 



c. Set the Model 181 5A VOLTS/DI V control to .2. 

d. Set the pul% generator to supply a frequency of 
from 100 kHz to 1 MHz. 

e. Adjust the controls of the Model 1 81 5A for a stable 
display of two or three pulses. 

yvrvvvvvv 
> CAUTION 

Do not exceed a 1-volt peak-to-peak 
input to the remote sampler. 

f. Slowly increase the amplitude from the pulse 
generator up to 1 volt peak-to-peak. The displayed pulse 
should remain undistorted and unbroken. 




Figure 5-4. Pulse Triggering Test Setup 




54 
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&15. PULSE TRiGGERING. 

a. Connect the equipment as illustrated in Figure 5-4. 

b. Set the FUNCTION switch to TRIG+. 

c. Adjust the square-wave or pulse generator amplitude 
for a sbO-mV pulse displayed on the oscilloscope. (This 
sets the trigger input to 50 mV). 




d. Vary the generator frequency between 50 kHz and 
10 MHz. By adjusting TRIGGER LEVEL, stable triggering 
should obtained at all frequencies. (Reset NSEC/DI V as 
necessary when changing frequencies. Vary 
MANUAL/DENSITY at low frequencies to check for false 
displays.) 



e. Disconnect the square-wave or pulse generator. 




Figure 5-5. CW Triggering Test Setup 



5-16. CW TRIGGERING. 

a. Connect the equipment as illustrated in Figure 5-5. 

b. Adjust the signal generator for an 80-mV 
peak-to-peak trigger to the Model 1 81 5A I NPUT. 

, c. Adjust the Model 181 5A TRIGGER LEVEL control 
for stable triggering. 

d. Set the controls and check the jitter as described in 
Table 5-6. 

e. Jitter at any frequency should be less than 2% of 
signal period plu«« 10 ps when signal amplitude is at least 
80 mV. 

f. Disconnect the signal generator. 
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Table 5-6. CW Triggering Tests 
DSC FREQ NSEC/DIV MAX JITTER 

• 'I ■ , ■ 

6068 
606B 
606B 
608D 
608D 
608D 
608D 
608D 

5-17. TOR JITTER. 

a. Connect the Model 1106A Pulse Generator to the 
remote sampler INPUT forTDR use. 

b. Set the FUNCTION switch to TIME. 

c. Set the NSEC/DIV switch to 1. 

d. Adjust TUNNEL DIODE BIAS if necessary to obtain 
a TDR step display. 

e. Set the NSEC/DIV EXPAND switch to .01. 

f. Set the p/DIV switch to .01. 

g. The jitter on the leading edge of the pulse should be 
less than 1 5 ps. 

5-18. ADJUSTMENT PROCEDURE. 

5-19. PRELIMINARY SETTINGS, 
a. Set the Model 1 81 5A controls as follows; 



FUNCTION TRIG+ 

VOLTS/DI V 5 

NSEC/DIV and EXPAND 1 

SCAN NORMAL 

MARKER POSITION ... 0.00 

MARKER ZERO fully ccw 

NORM, SIGNAL AVG : . . NORM 

TRIGGER LEVEL fully cw 

HOLD OFF fully cw 

MANUAL DENSITY mid range 

TUNNEL DIODE BIAS mid-range 



p/DIV and VOLTS/DIV CAL pots . . . mid-range 
p/DIV, VOLTS/DIV CAL vernier . detent (CAL) 

b. Remove the bottom side covers from the Model 180 
Oscilloscope and turn the Oxilloscope upside-down. 

c. Remove the covers from the remote sampler. 

d. If major repairs have been made to the Model 181 5A 
and remote sampler, center all internal adjustment 
controls in both units. If only slight repairs have been 



500 kHz 


50 


40 ns 


1 MHz 


20 


20 ns 


5 MHz 


5 


4 ns 


10 MHz 


1 


2 ns 


50 MHz 


.5 


510 ps 


100 MHz 


.2 


210 ps 


200 MHz 


.1 


115ps 


420 MHz 


.05 


55 ps 
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made, leave the adjustment controls as they are and 
proce^ to the next ^ep. 

e. Set BIAS ADJ potentiometer A2R1 in the remote 
sampler approximately 1 /6-turn from fully ccvy. 

f. Connect a monitor oscilloscope to test point A1TP5 
in the Model l 81 5A. 



AIR5I AITP5 

' i M 




AITP2 AIR30 



Figure S-6. Preliminary Adjustments 

g. Adjust STRCH GATE potentiometer A1R30 for a 
pulse width of 400 hs on the monitor oscilloscope. 

h. Disconnect the monitor oscilloscope. 

i. Connect a DC VTVM to test point A1TP2., 

j. Set the VOLTS/DIV control to .01. 

k. Adjust the Model 1815A VERTICAL POSITION 
control for a 0-volt indication on the DC VTVM. (The 
trace on the oscilloscope will be approximately on the 
center of the CRT.) 

m. Adjust VERT BAL potentiometer A1 R51 to set the 
baseline on the center graticule of the CRT. 

n. Disconnect the DC VTVM. 

5-20. DIODE BIAS ADJ. 

a. Connect a signal generator to the sampler INPUT. 
Set the signal generator to provide a sine wave of 140 mV 
at approximately 450 MHz. 

b. (Connect a 50*ohm termination to the remote 
sampler OUTPUT. 






c. Set the Model 181 5A TRIGGER LEVEL control so 
that the time base free-runs (cw from 1 2 o'clock). 

d. Connect, a jumper from A3TPr in the remote 
sampler tq ground (trace on CRT will be incoherent). 



A3RI4 Cl A3CS 




A3RI6 A3TPI A3TP2 




Figure 5-7. Remote Sampler Adjustments 




Figure 5-8. Stretcher Gate Triggering 
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e. Connect the monitor oscilloscope to A3TP2 in the 
remote sampler. Trigger the monitor oscilloscope from the 
stretcher gate signal at A1TP5 in the Model 181 5A as 
shown in Figure 

f. Set the monitor oscilloscope sweep time to ,2 
usec/cm. ’ 

g. Set BIAS AOJ potentiometer A2R1 in the remote 
sampler fully ccw. Slowly adjust A2R1 to achieve the 
maximum peak-to-peak amplitude of the envelope 
observed on the monitor oscilloscope (maximum point is 
normally 1/4-turn from ccw). 



h. Adjust CEN BIAS potentiometer A3R14 in the 
remote samphr to obtain a waveform on the oscilloscope 
most like waveform 2 in Figure 5-9. 




Figure 5-9. Diode Bias Waveforms 



i. Disconnect all test equipment Leave the 50-ohm 
termination connected. 

5-21. COMMON-MODE REJECTION ADJ. 

a. Connect a square-wave generator, set for 50 mV at 
100 kHz. to A3TP1 (feedback) in the remote sampler. 

b. Connect the monitor oscilloscope to test point 
A3TP2 in the remote sampler. 

, c. Set the Model 181 5A TRIGGER LEVEL control 
fully counterclockwise. 

d. Use an insulated screwdriver to adjust capacitor 
A3C6 ip the remote sampler for a minimum amplitude 
display on the monitor oscilloscope. Hold the covers in 
place on the remote sampler to check the adjustment of 
A3C6, 
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, ' ' ■ I 

5-22. RISETIME AND OVERSHOOT. 

a. Connect a tunnel-diode pulse geperator to the 
remote sampler INPUT. 

b. Set the Model 181 5A TRIGGER LEVEL control 
clockwise until the time base free-runs. 

c. Set the NSEC/Diy EXPAND switch to .01. 

d. Adjust VOLTS/blV and CAL vernier for an 
eight-division amplitude. (If the step is not displayed, 
adjust TUNNEL DIODE BIAS slightly.) 

e. Set the Model 181 5A NORM. SIGNAL AVG switch 
toSIGNALAVG. 

f. Adjust Response potentiometer A3R16 in the 
remote sampler for an oscilloscope display of 33 ps 
risetime. Overshoot should be less than 5%. 



AiRil 




,I8I5A-A-29| 



Figure 5-10. Sampling Efficiency Adjustments , 

I 

g. Set the Model 1 81 5A controls as follows: 



NORM. SIGNAL A\/G NORM 

MANUAL/DENSITY full ccw 

NSEC/DI V EXPAND 1 

VOLTS/DIV CAL vernier CAL (detent) 



h. Adjust SMOOTH potentiometer A1R11 in the 
Model 1815A for greater than 100% sampling efficiency 
(see Figure 5-11). 

I. Adjust STRCH GATE potentiometer A1R30 (shown 
In Figure 5-6) In the Model 1815A for maximum sampling 
efficiency (max dot separation). 

j. Readjust SMOOTH potentiometer A1R11 for 100% 
sampling efficiency and recheck Steps d through j. 

k. Disconnect the tunnel-diode pulse generator. 



5-7 
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Figure 5-1 1. Sampling Efficiency Displays 



5-23. BIAS CENTERING. 

a. Set the Model 1815A TRIGGER LEVEL control so 
that the time base free-runs. 

b. Setthe VOLTS/D IV switch to .5. 

P c. Rotate the VERTICAL POSITION control over its 

range and adjust CEN BIAS potentiometer A3R14 in the 

; remote sampler for equal swing up and down from the 

^ center graticule (typically 1.5 divisions each way). 

i'. 

5-24. LOW-FREQUENCY DISTORTION. 

i* / . ■ ■ . 

r ^ 

I a. Connect the square-wave generator to the remote 

sampler INPUT. Set the square-wave generator to supply a 
0.5 volt pulse at 100 kHz. (If using a Model 222A, adjust 
for a square-wave output.) 

b. Connect the trigger output from the square-wave 
generator to the INPUT 200MV MAX connector on the 
Model 181 5A. 

c. Set the FUNCTION switch to select the trigger 
polarity in use. 

d. Set the NSEC/DI V and EXPAND switch pair to IK. 

e. Adjust the TRIGGER LEVEL control for a stable 
display. 

;, 58 . 



f. Set the Model 1815A VOLTS/DI V switch and CAL 
vernier to derive an eight-division display of pulse 
amplitude. 

' ' ' > 

g. Adjust capacity C3 (machine screw) on the remote 
sampler for a display of pulse shape most like waveform 2 
of Figure 5-12. Do not run the screw in to where it breaks 
the pickoff assembly. 




Figure 512. Low-frequency Distortion Waveforms 



h. Hold the covers in place on the remote sampler to 
check the accuracy of the adjustment of C3 above. 

i. Disconnect all test equipment. 

1 

j. Replace the covers on the remote sampler. 

525. LEVEL AND BIAS ADJ. 

a. Set the Model 1 81 5A controls as follows; 



FUNCTION .TRIG+ 

NSEC/DIV and EXPAND 100 

TRIGGER LEVEL fully ccw 



b. Set the TD BIAS interna! potentiometer A2R24 
fully counterclockwise. Readjust A2R24 until a baseline 
just appears. Set A2R24 approximately 25 degrees 
counterclockwise frohi the base! ine point. 




Figure 513. bias and Level Adjustments 
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c. Setthe TRIGQER LEVEL control to 12 o'clock. 

d. Set LEVEL RANGE potentiometer A2R8 fully 
counterclockwise. Readjust A2R8 until the baseline just 
free-runs. 

e. Rotate the TRIGGER LEVEL control to see that the 
time base free-runs for all positions cw and no position 
ccw from 12 o'clock. If not, repeat Steps b through e and 
reset TO BIAS less than 25 degrees. 

5-2*6. STAIRCASE OFFSET ADJ. 

a. Set TRIGGER LEVEL so that the time base 
free-runs. 



b. Connect the monitor oscilloscope (dc-coupled) to 
test point A5TP3 in the Model 1 81 5A. 




Figure 5-14. Staircase Offset Adjustment 

c. Set the Model 1815A MANUAL/OENSITY control 
in the SCAN switch fully ccw. 



d. Adjust STRCS OFFSET potentiometer A5R20 so 
that the staircase ramp starts at -0.3 volt on the monitor 
oscilloscope. 

e. Reniove all test equipment. 

5-27. MARKER POSITION ADJ. 

a. Set the Model 1815A controls as follows: 



FUNCTION TIME 

MARKER ZERO fully ccvv 

MARKER POSITION 0.00 
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b. Adjust the HORIZONTAL POSITION control on 
the Model 1 80A Oscilloscope to position the bright dot at 
the first graticule line^ If the bright dot is not visable, 
adjust MARKER ZERO until the bright dot just appears. 

c. Set the MARKER POSITION control to 10.00. 



d. Adjust MARKER CAL potentiometer A5R57 to set 
the bright dot on the last graticule line. 




Figure 5-15. Marker Adjustments 



e. Hold the UNEXPAND/FINDER switch in the 
FINDER position and adjust the HORIZONTAL 
POSITION potentiometer to place the bright dot exactly 
on the first graticule line. 

f. Release the UNEXPAND/FINDER switch and adjust 
MARKER CAL potentiometer A5R57 to set the bright 
dot at the last graticule line. 

g. The adjustments in Steps e and f interact. Repeat the 
two stf^ps until both conditions are obtained without 
further adjustment. 

I 

5-2a MARKER UNCAL ADJUST. 

a. Adjust the MARKER ZERO control to place the 
bright dot approximately 4 mm past the last graticule line. 

b. Adjust OVER RANGE potentiometer A5R62 to the 
point where the MARKER UNCAL lamp just lights. 

c. Reset the MARKER ZERO control ccw and check 
that the MARKER UNCAL lamp goes out before the 
bright dot reaches the last graticule line. 

5-9 
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5-29. TIME/DIV CAL. 

a. Connect the time-mark generator and XI 0 
attenuator as shown in Figure 5-T6. 

b. Set the Model 181 5A controls as follows; 

NSEC/DI V and EXPAND ....IK 

FUNCTION ..TRIG+ 

MANUAL/DENSITY mid-range 




Figure 5-16. TIME/DIV Test Setup 

. ' , , ■ ' . '•( 

c. Set the time-mark generator for 1-usec markers. 

d. Adjust the Model 1815A TRIGGER LEVEL control 
for stable triggering. 

e. Adjust RAMP ADJ potentiometer A2R81 in the 
Model 18T5A to obtain exactly one marker per CRT 
division. 




Figure 5-17. Time and Delay Adjustments 
f. Set the NSEC/DIv and EXPAND switch pair to 100. 



Model 1815A/1815B/1817A 



g. Set the time-mark generator for 0.1 -usee markers. 

h. Adjust capacitor A6C6 in the Model 1815A for 
exactly one marker per, CRT division. 



A6C4 




A6CI3 



A6C2 



A6C6 ieiBA-A-26 



Figure 5-18; TIme/DIvislon Capacities 

i. Set the NSEC/DiV and EXPAND control pair to 10. 

j. Set the time-mark generator fora 10-ns si newave. 

k. Adjust capacitor A6C4 in the Model 1815A for 
exactly one positive peak per CRT division. 

m. Set the NSEC/DIV and EXPAND switch pair to 1. 

n. Disconnect the marker output and reconnect to the 
greater than 0.3 V output on the time-mark generator. 

p. Set the time-mark generator for a 2-ns sinewave. 

q. Adjust capacitor A6C2 in the Model 1815A for 
exactly one positive peak per two CRT divisions. 

r. Remove all test equipment. 



5-30. MINIMUM DELAY. 

a. Connect equipment as shown in Figure 5-1 9. 

b. Set the pulse generator for a 5-vOlt square-wave at 
100 kHz. 












5-10 
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Figure 5-19. Minimum Delay Test Setup 



c. Set the NSEC/DIV switch to 1. 

d. Adjust the Model 1 81 5A TRIGGER LEVEL control 
for a stable display. 



e. Adjust MIN DLY potentiometer A2R32 so that the 
start of the leading edge of the first pulse occurs at 
approximately the third graticule line. (See Figure 5-17 for 
location of A2R32.) 



f. i Disconnect ail test equipment. 



■ A' ' ' ' 

5-31. STEP DELAY AtJ. 



a. Connect the tunnel-diode pulse generator to the 
remote sampler and terminate the sampler output into 50 
ohms. 



b. Set the Model 1 81 5A controls as follows: 



FUNCTION TIME 

NSEC/DI V and EXPAND ..IK 

p/DIV .2 



c. Set the HORIZONTAL POSITION control on the 
Model 180A oscilloscope to begin the trace at the 
left-hand gratipule line. 

d. Adjust the Model 1815A TUNNEL DIODE BIAS 
control if necessary to obtain a step display. 

e. Adjust STEP DLY potentiometer A2R49to position 
the step on the third graticule line (two divisions). (See 
Figure 5-13 for location of A2R49.) 

f. Set the NSEC/DIV and EXPAND switch pair to 1(X). 

g. Adjust capacitor A6C13 to position the step on the 
third graticule lirie. (See Figure 5-18 for location of C13.) 

^ * 
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h. Set the NSEC/DIV and EXPAND switch pair to 10. 

(. Adjust capacitor A6C11 to position the step on the 
third graticule line. 

j. Set the NSEC/DIV and EXPAND' switch pair to 1. 

k. Adjust capacitor A6C9 to position the step on the 
third graticule line. 

5-32. STRETCHER BALANCE. 

a. Adjust the p/DIV and CAL vernier to obtain a 
display amplitude of from 5 to 6 divisions. 

b. Adjust SMOOTH potentiometer A1R11 for 100% 
sampling efficiency. 




Figure S’ 20. Vertical Adjustments 



c. Alternately switch between NORM and SIGNAL 
AVG. 

d. Adjust STRCH BAL potentiometer A1R35 so that 
the display does not shift vertically when the NORM, 
SIGNAL AVG switch is operated. 



5-33. STRETCHER GAIN. 

3 . Adjust STRCH GAIN potentiometer A1R33 so that 
the step amplitude does not change when the NORM, 
SIGNAL AVG switch is operated. 

b. Repeat the STRETCHER BALANCE and GAIN 
procedures until no further adjustment is necessary for 
either requirement. 

c. Disconnect the tunnel-diode pulse generator and 
5D-ohm termination from the remote sampler. 

1 •• ' 

5-11 
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6>34. SENSITIVITY CAL. 

a. Sfst slide switch A1S1 to offi 

b. Set the p/DIV switch to .2. 



c. Adjust the VERTICAL POSITION control to set the 
trace on the bottom graticule line. 

d. Adjust the test power supply to provide 250 mVdc. 



i:s 



fi 

' ]! ^ 'i; ‘ 












V. the t^t lpoweil 



li/locd 1 81 5A/1 ^ 5B/1 sf?^ 



ii' |set the,f|^ ' 

supi^iV to provide 40Q mVdb^ 






s. Adjust the VERTICAL POSfl^lON control to place 
the trace on the bottom graticule lirie. 

t. Alternately connect and disconnect the power supply 

and set the VOLTS/DIV CAL to pbtaih 

exactly eight divisions of veitibai deflection. 



e. Connect the test power supply to the remote sampler 
INPUT. 

,/vvvvvvrv 

> CAUTION ^ 

\JU^..KJUUU^ 

If similar equipment is substituted for 
the HP Harrison 6111 A Power Supply, it 
must have an extremely low output 
impedance (less than 1 ohm). If a power 
supply or voltmeter calibrator with a 
high output impedance is used, damage 
to the sampler and/or power supply may 
occur. 

In substituted equipment, voltage 
transients may be present that exceed 
the maximum safe input of the sampler. 

These transients will occur between 
switch positions on the voltage or 
multiplier range switches. To avoid 
damage to the sampler, disconnect the 
input before changing voltage or 
multiplier settings. 

f. Alternately connect and disconnect the test power 
supply and adjust the Model 1815A p/DIV CAL 5 DIV 
ON .2 potentiometer for exactly 5 divisions of vertical 
deflection. 



u. Disconnect the test power supply. 

• . / ‘ 1^' I 

V. Set the FUNCTION switch to iPlME. 

'*) ’ ' ' '.\)V ' 

w. Set the p/DIV switch to .2. v 

X. Connect the tunnel-diode pulse generator that will 
be used with the system in TDR operations to the remote 
sampler INPUT. Terminate the OUTPUT in 50 ohms. 

y. Set slide switch A1S1 to NORM. 

z. Readjust the p/DIV CAL 5 DIV ON .2 
potentiometer for a step amplitude of exactly 5 divisions. 
(If pulse is not displayed, adjust TUNNEL DIODE BIAS 
slightly.) 

5-35. BIAS ADJ. 

\ 

a. Alternately switch the FUNCTION selector between 
TRIG+ and TIME. 

b. The pulse should remain on screen In both positions 
with adjustment of the TUNNEL DIODE BIAS control. If 
not, adjust BIAS BAL internal potentiometer A 1R41. 

5-36. ZERO ADJ. 



g. Connect a 1-uF, 200-V filter capacitor from ground 
to each of the two terminals adjacent to test point TP6 on 
board assembly A1. See Figure 5-1. 

h. Set the p/DIV switch to .01. 

l. Reset the test power supply for a 12.5-mVdc output. 

j. Adjust the VERTICAL POSITION control to place 
the trace on the bottom graticule line. 

k. Alternately connect and disconnect the test power 
supply and adjust STRCH GAIN potentiometer A1R33 
for exactly 5 divisions of deflection. Repeat steps f 
through k until no further adjustment is necessary. 

m. Remove the 1-uF filter capacitors. 

n. Set the FUNCTION switch to TRIG+. 

p. Adjust the TRIGGER LEVEL control to cause the 
time base to free-run. 

5-12 



a. Set the FUNCTION switch to TIME. 

b. Set the p/DIV switch to .2, 

c. Remove the 50-ohm termination from the remote 
sampler OUTPUT. 

d. Adjust the Model 1 81 5A VERTICAL POSITION 
control to center the baseline on the CRT. 

e. Alternately short and open the remote sampler 
OUTPUT using the short recommended in the test 
equipment table. 

f. Adjust ZERO ADJ potentiometer A1R42 until no 
baseline shift occurs between the open and shorted 
output. See Figure 5-20 for location. 

g. Remove ail test equipment. 

h. Replace the covers on the Model 180A Oscilloscope. 
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SEGTIONVI 
REPLACEABLE PARTS 



Section VI 
Paraphs 6^1 to 6-7 



5- 1. INTRODUCTION. 

6- 2. This section contains information , for ordering 

replacemmt pSrts, Table S-2 lists the perts in 
alphanumeric order by reference designation. All 
chassis-nfi^nted parts (as parts not mounted 

On assemblies) appear first/ followed by each assembly 
with sub-asSemblies (if any) and components mounted on 
ttat assembly. Reference designations for groups of 
lexical items may be shown as TP1-TP9 followed by a 
^ngle pirt number and description indicating that TP1 
through TP9 are separate but identical parts. 

6-3. Parts consisting of several smaller^ yet separately 
replaceable pa^ such as jacks or relays have ail sub-parts 
listed so, that partial repl^ment of these items can be 
accomplished. Miscellaneous parts which are not assigned 
reference designations appear at the end of the chassis 
parts listing and at the end of each assembly listing. 

84. ORDERING INFORMATION. 

6-5. Many parts used in Hewlett-Packard equipment are 
^nanufactured by HP or are selected by HP under 
specifications more rigid than the manufacturer's standard 



specifications. These parts must be ordered directly from 
Hewlett:Packard Company. Information concerning 
standard replaceable parts will be supplied upon request to 
allow procurement directly from the manufacturers. 
Contact the local HP Sales/S^ice Office for details. 

6-6. To obtain replacement parts from HP, address order 
or irqujry to the nearest Hewlett-Packard Saies/Service 
Office (names arMd addresses in rear of manual), and Ssrpply 
the following information: 

a. HP Part Number of item(s). j 

■ ■ / ' 

b. Model number and eight-digit serial number of 
instrument 

c. Quantify of part(s) desired. 

6-7. To order a part not listed in the table, provide the 
follovving information: 

a. Model number and eight-digit serial number cf the 
instrument. 

b. Description of the part including function and 
location in the instrument 



Table 6-1. Reference Designators and Abbreviations 



RiPIRINCI DISIONATORS 



A 


= assembly 


E 


= misc. electronic part 


M 


= meter 


TB 


- terminal board 


AT 


= attenuator, 


P 


= fuse 


MP 


= mechanical part 


TP 


- test point 




resistive termination 


PL 


= filter 


P 


= plug 


U 


= micrrtcircult(non-repairable) 


B ' 


= motor, fan 


H 


= hardware 

i 


PS 


= power supply 


V 


= vacuum tube, neon bulb. 


C 


- capacitor 


IC 


= integrated circuit 


Q 


= transistor 




photocell, etc. 


CP 


-coupling 


J 


= jack 


R 


= resistor 


VR 


= voltage regulator (diode) 


CR 


= diode 


K 


= relay 


RT 


= thermistor 


w 


- cable 


DL 


= delay line 


I. 


= inductor 


S 


- switch , 


X 


= socket , 


DS 


= device signaling (lamp) 


LS 


= speaker 


T 


= transformer 


Y 


= crystal 



ARiRIVIATIONS 



c 

car. 

ccw 

cer 

coax. 

coef 

com 

comp 

conn 

CRT 

cw- 



elect. 

ehcap 

ext 



= ampere(B) 

= amplifier(s) 

=7 assembly 

= board(s) 

= bandpass 

= centi (10*^) 

= carbon 

= cotinterclockwise 
= ceramic t 
.coaxial 
= coefficient 
= common 
<= composition 
= connector(s) 

= cathode- ray lube 
= clockwise 

= deciao’*) 

= deposited carbon 
= double pole 
= double throw 

= electrolytic 
= encapsulated 
^external 

= farad(s) 

= field*effect transistors) 



i'- '- 



Ge = germanium 

G = giga (10®) 

gl = glass 

grd = ground(ed) 

H = henry(ies) 

Hg = mercury 

hr = hour(s) 

RP = Hewlett-Packard 

Hz = hertz 

if. - intermediate freq 

impg = impregnated 

ined - incandescent 

incl = includc(s) 

ins - insulation (ed) 

int = internal 

k V kilo (10®) 

lb B pound(s) 

lev = lever 

lin = linear taper 

log. = logarithmic taper 

Ipf = low-pass f liter (s) 

m = milli do"-®) 

M = mega (lO") 

metflm = metal film 
metox - metal oxide 



minat 

mom. 

mtg 

my. 



P 

pc 

PGM 
P*v , 

P'O 

poly 

pore 

pos 

pot. 

pk-pk 

rect 

rf 



= miniature 
= momentary 
= mounting 
= mylar 

= nano (10'®) 

= normally closed 
= neon 

- normally open 
= negative positive zero 
(zero temperature 
coefficient) 
rot separately 
replaceable- 

order by description 
: oxide 

pico (10'^®) 

printed (etched) circuit(s) 
program 

peak inverse voltage(s) 



s-b 

Se 

sect 

semi con 

Si 

sil 

si 

sp 

spl 

St 

std 



slow-blow 

selenium 

section(s) 

semiconductor(s) 

silicon 

silver 

slide 

single pole 
special 
single throw 
standard 

tantalum 

time delay 

tunnel diode (s) 

toggle 

tUaiUum 

tolerance 

trimmer 

micro (10'®) 



-• part of 


V 


= volt(s) 


- polystyrene 


var 


- varlaUe < 


= porceLiin 
position(s) 


W 


watt(8); 


- potentiometer(s) 


w 


with 


- peak-tu-peak 


w o 


without 


- rectificr(s) 


wVdc 


dc working 


radio frequency 


ww 


wi rewound 








Table 6-2 



Model 181 5A/1 81 56/1817)^ 



Table ^2. Model 181 5A/B Replaceable ParU 



Dcsig 


HP Part No. 


TO 


Description 

(See Table 6-1.) ■ ' ^ 






' 


CHASSIS PARTS 




A1 


01815-66501 


1 


A: board assy: vertical 




A2 


01815-66502 


1 


A: board assy: horizontal 




A3 


0181S«6S03 


^ T ■ 


A: board aSsy: horizontal sensitivity indicator 




A4 


0181&66504 


1 


A: board assy: vertical sensitivity indicator 




A5 


01815-6650:» 


1 


A: board assy: staircase 




A6 


01815-61901 


1 


A: switch assy: horizontal sensitivity 




A7 


018H>61902 


1 


A: switch assy: scan 




A8 


01815-61903 


1 


A: switch assy: vertical sensitivity 




A3 


01815-61904 


1 


A: switch assy: function 




A10 


01801-26506 


1 


A: etched board: connector 

'V 




DS1 


2140-0016 


5 


DS: lamp incandescent: marker uncal 


'■ ■ 




1251-1990 


1 


J: conn, 18-pin 




PI 


1251-0136 


1 


P: conn 32-pin 


■ 


R1 


0757-0941 


4 


R: fxd metfim 5100 ohms 2% 1/4 W 


' 


R2 


2100-0820 


1 


R: var ww 1 n 10-turn 50 k ohms 20% 




R3 


2100-2063 


1 


R . var comp lin 1 k ohms 10% 1/2 W 




R4 


2100-2066 


1 


R: var comp lin 2 k ohms 20% 1/2 W 




R5 


2100-2492 


2 


R: var carbon 5 k ohms 20% 1/2 W 




R6 


2100-2488 


1 


R: yar comp lin 10 k ohms 20% 1/2 W (1815A) 






2100-2634 


1 


R: var Comp lin 25 k ohms 20^ 1/2 W ( P>15B) 




R7 


2100-2492 




R: var wW lin 5 k ohpfis 20% 1/2 W 




R8 


0698-0082 


1 


k‘. fxd metfim 464 ohms 1% 1/8 W 




R9 


2100-2062 


1 


R: var carbon 500 phnis 10% 1/2 W 




RIO 


2100-1559 


1 


R: var vww lin 10-turr^P^k ohms 5% 1 1/2 W 
R: var vvw lin lO-tafn'o k ohms 3% 2^^^ 




R11 


2100-2481 


1 




SI 


3101-1204 


1 


S: switch toggle dpdt 




S2 


3101-0199 


1 


S: switch slide dpdt .5A 1 25 V 




T1 


0181&61619 


1 


T : balun transformer w/cable 




W1 


01815-61601 


1 


W: cable main 




W2 


01815-61617 


1 


W: cable assy blu 51/2 in. 


' 


W3 


01815-61618 


1 


W: cable assy blu 1 2 1/4 in. 










w CHASSIS MISCELLANEOUS 






00222-24101 


2 


Retainer; torroid 






0181&00101 


1 


Cover plate, alum .063 // 






01815-00201 


1 


Panel sub, alum .063 / ^ 






01815-00202 


1 


Panel, front alum .O^^f 181 5A) 






01815-00205 


1 


Panel, front alum .063 (131 5B) 




;:v ■ ^ 


01815-00203 


1 


Panel, rear 






0j|15-01204 


1 


Bracket, switch 




'■■ ■ , 


;aMfe>i2os 


2 


Bracket, corner 






.;;VWS-09101 . 


1 


Spring 








iV2 
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Mo(M l8l^1816Bh817A 












; v:; 

/ , «DcSig ■ Jli 


IIP Part Nq. 






01815-21201 


; 




01815-21202 




I'/;-'. ' ' ' 


01815-22301 






8S815-23101 
01 81 6-23701 






018li67^1 

0181647402 






O1815-07i3l3 






0181647^ 






0181#^^5 


1 


» ' 'l 


01815-67406 


/ 

2 


■ " ' ' 


0181^67407 


1 



01815-67408 

01815-67409 

01815-67410 



Table 6-2. Mt^el 181^/B Repl^wble Pa^s <Con*t) 

; rrh Description 

(See Table 6-1.) 



CHASSIS MISCELLANEOUS CON'T 



Bracket* mounting alum 
Support, bottom 

Yoke 

Retainer, yoke 

Shaft, latch 

'> • • . , 

A: knob assy: function 
A: knob assy: p/div, volts/div 
A: knob assy: feet/div, nsec/div 
A: knob assy: scan 
A:^ knob assy: expand 

A: knob assy: marker zero, vert pos. 
A: knob assy: cal 
A: knob assy: trig level, hold off 
A: knob assy: manual/density 
A: knob assy: lock 



01815-66501 



A: Board Assy: Vertical 



0160-2959 

0180-2255 

^160-2959 



C4 


0180-2255 


C5 


0180-2255 


C6 


0160-2930 


C7 


0140-0151 


C8 


0180-2255 


C9 


0160-2959 


CIO 


0180-2255 


C11 


0180-2255 


C12 


0160-0161 


C13 


0180-2255 


C14 


018(>2255 


C15 


0180-2255 



C: fxd cer 1000 p -0 +100% 600 wVdc 
C: fxd Ta elect 2.2 uF 20% 20 wVdc 
C: fxd cer 1000 pF -0 +100% 600 wVdc 
C: fxd Ta elect 2.2 uF 20% 20 wVdc 
C: fxd Ta elect 2.2 uF 20% 20 wVdc 

C: fxd cer .01 uF -20+80% lOOwVdc 
C: fxd mica 820 pF 2% 300 wVdc 
C: fxd Ta elect 2.2 uF 20% 20 wVdc 
C: fxd cer 1000 pF -0+100% 600 wVdc 
C: fxd Ta elect 2.2 uF 20% 20 wVdc 

C: fxd Ta elect 2.2 uF 20% 20 wVdc 
C: fxd mylar .01 uF 10% 200 wVdc 
C: fxd Ta elect 2.2 uF 20% 20 wVde 
C: fxd Ta elect 2.2 uF 20% 20 wVdc 
C: fxd Ta elect 2.2 uF 20% 20 wVdc 



0140-0200 

0180-2255 

0180-2255 

0140-0200 

0180-2255 

0180-2255 

0180-2255 

0140-0204 

0160^2930 

0180-2255 



C: fxd mica 390 pF .5% 300 wVdc 
C: fxd Ta elect 2.2 uF 20% 20 wVdc 
C: fxd Ta elect 2.2 uF 20% 20 wVdc 
C: fxd mica 390 pF 5% 300 wVdc 
C: fxd Ta elect 2.2 uF 20% 20 wVdc 

C: fxd Ta elect 2.2 uF 20% 20 wVdc 
Cl fxd Ta elect 2.2 uF 20% 20 wVdc 
C: fxd mica 47 pF 5% 500 wVdc 
C: fxd cer . 01 uF -20 +80% 100 wVdc 
C: fxdTaeiect2.2uF 20% 20wVdc 
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Model 1815A/1815B/1817A 



Table 6‘2. Model 181 5A/B Replaceable Parts (Con't) 



Dcsig 


HP Part No. 


TO 


Description 
(See Table 6-1.) 








A1 (con't) 


G26 


0180-2255 




G: fxd Ta elect 2.2 uF 20% 20 wVdc 


C27 


0170-0024 


1 


G: fxd mylar .022 uF 20% 200 wVdc 


C28 


0140-0204 




G: fxd mica 47 pF 5% 500 wVidc 


C29 


0160-2930 




G: fxdcer .01uF -20+80%100wVdc 


C30 


0160-2257 


2 


G: fxd cer 10 pF 5% 5(X) wVdc 


C31 


0160-0153 


1 


G: fxd mylar 1000 pF 10% 2(X) wVdc' 


C32 


0160-2930 




G: fxd cer .01 uF -20 +80% 100 wVdc 


C33 


0180-2255 




C: fxdTaelect2.2uF 20% 20wVdc 


C34 


0180-2255 




C: fxdTaelect 2.2 uF 20% 20 wVdc 


C35 


0180^2255 


. 


C: fxdTaelect 2.2uF 20% 20wVdc 


C36 


0160-0165 


1 


C; fxd mylar .056 uF 10% 200 wVdc 


C37 


0180-2255 




C: fxd Ta elect 2.2 uF 20% 20 wVdc 


C38 


0160-2930 




C: fxdcer .01 uF -20 +80% 1(X)wVdc 


C39 


0180-0155 


6 


C: fxdTaelect 2.2 uF 20% 20 wVdc 


C40 


0180-0155 




C: fxdTaelect 2.2 uF 20% 20 wVdc j 


C41 


I 

0180-0155 




C: fxdTaelect 2.2 uF 20% 20 wVdc 


C42 


0180:0155 




C: fxd Ta elect 2.2 uF 20% 20 wVdc 


C43 


0180-0155 




G: fxdTa elect 2.2uF 20% 20wVdc 


C44 


0180-0155 




C: fxd Ta elect 2.2 uF 20% 20 wVdc 


CR1 


1901-0040 


37 


CR: Si > 


CR2 


1901-0040 




GR: Si 


CR3 


1901-0040 




CR: Si 


CR4 


1901-0040 




CR: Si 


CR5 


1901-0040 




CR: SI 


CR6 


1901-0040 


1 


CR: Si 


CR7 


1901-0040 




CR: Si 


CR8 


f901-0376 


2 


CR: Si 


CR9 


1901-0376 




CR: Si 


CR10 


1901-0040 




CR: Si 


GR11 


1901 004C 




CR: Si 


GR12 


1901-0040 




CR: Si 


GR13 


1901-0040 




CR: SI 


GR14 


1901-0040 




CR: Si 


GR15 


1901-0040 




CR: Si 


GR16 


1901-0040 


■ . 


CR: Si 


GR17 


1901-0040 




CR: SI 


LI 


9140-0137 


1 


L: 1 uH 


L2 


9100-2276 


4 


L: lOOuH 


L3 


9100-2276 




L: lOOuH 


L4 


9100-2276 




L: 100 uH 


L6 


9140-0210 


12 


L: 100 uH 
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Table 6-27^^l Re0li^eable (Con't} j- ,7^;;; 



'\7‘7'i,'' t 
7iUY7 
'777 

h\l.'i 'll. 



7)si7: \ 

' Wt / 
■7)7t' 

m 

7m,: ■■ , 



;/'V; ' , 'V . 

77 i-^'' : ■ •■'' ' 

f . 7 ' ', ,) ;l 

II' 



li 



7( 

77:7 7 : 

^lion 
tible 6^2 



O/'V' )■•' .' 



'■.;,'-'Dcsig- ■;|j' , 


' - 777'HP Part ;Noj 7/7 
;; , 7'(-„ 'i.f, . 


’■ TO 


Si4 t':'' !' ; '".DiSscriptjon;!?;,, 

'f'>; !t'i< ,/ 'ly'^Scefl-able6.i4);/;:i|,- ■ £ 




^ 7 7’ •■' . '■ 

! ■ ’ ' , ■ i7i ■ '' 




''' ■ ' 7'7ii7 ■' .'.'V ' ' /i'V' / 

'';i;;i:jvA1 (cortyti't, ,, ' ''' /t,;,, ' / ' '7 




■/■.;. 


''■! 


Si. ' ■ " 'y'" , ;h' >■' ’ y '7' ■' '’ h / 7i7’ ' P'^ ■ 


'■■■ m ' 


1853 0020 ; 


23 


Q: Si pip f :> ■ ' i'i; . .t;b , 


oi 


1854 0071 


12 


Q:;sfripn , :■% :f \;f if;- ■ - ; 




1853*0020 


'.'1 ' 


QiSipnp^t ^ yy S 


Q4 


1854-0071 




O'! :;Si' npn ■/)' ,y' .77‘":^':7P 77: '■ . ^ 


Q5 


1854-0360 

7' ", ■;;v 


1 


npn ^bai / '7:, ' / ' '7‘7i77 '' 

7777 / 7^:7' 7 '7'' 7< f 


Q6 


1853-0020 


; / 


'0: :Si'pnp ■ :y «' ■ ■ ■ ' '' i'' ^ ^ ' 


Q7 


1854-0071 






Q8 


1855:0022 


3 


Q: SI'FET /• /j . / ' 7::yj 


Q9 


1853-0020 




Q: Si pnp / :"7i 7 777 ’ 7 7 '7 ' 'f ' /■ 


Q10 


18550022 




Q: SiFEi;/. ’■•f ' ' / „■ 


Qir 


1853-0050 


1 


Q: Sr pnp ; '' P ‘ j: - y . ■’ 


Q12 


1854-0022 7\ 


5 


Q: Sinpn ' .' p 


Q13 


1854-0022 




Q: Si npn I 


Q14 


1854-0022 




Q: Si npn ^ 


Q15 


1854-0022 




Q: Si npn > 


Q16 


1853-0020 




Q: Si pnp 


Q17 


1853-002Q 




Q: Si pnp 


Q18 


1853-0020 




Q: Si pnp 


Q19 


1853-0020 




Q: Si pnp 


Q20 


1853-0020 




Q: Si pnp 


Q21 


1853-0020 




Q: Si pnp 


Q22 


1854-0019 


4 


Q: Si npn 


Q23 


1853-0020 




Q: Si pnp 


R1 


0757-0959 


5 


R: fxd metfim 30 k ohms 2% 1/4 W 


R2 


0757-0911 


5 


R: fxd metfim 300 ohms 2% 1/4 W 


R3 


0757-0931 


14 


R: fxd metfim 2000 ohms 2% 1/4 W 


R4 


0757-0948 


24 


R: fxd metfim 10 k ohms 2% 1/4 W 


R5 


0757-0929 


2 


R: fxd metfim 1600 ohms 2% 1/4 W 


R6 


0757-0948 




R: fxd metfim 10 k ohms 2% 1/4 W 


R7 


0757-0939 


5 


R: fxd metfim 4300 ohms 2% 1/4 W 


R8 


0757-0924 


12 


R: fxd metfim 1000 ohms 2% 1/4 W 


R9 


0757-0911 




R: fxd metfim 300 ohms 2% 1/4 W 


RIO 


0757-0920 


1 


R : fxd metfim 680 ohms 2% 1 /4 W 


R11 


2100-2216 


3 


R: varcer 3kohms30% 1/2W 


R12 


0757-0905 


1 


R: fxd metfim 160 ohms 2% 1/4 W 


R13 


0757-0959 




R: fxd metfim 30 k ohms 2% 1/4 W 


R14 


0757-0923 


3 


R: fxd metfim 910 ohms 2% 1/4 W 


R15 


0757:0936 


1 


R: fxd metfim 3300 ohms ^ 1/4 W 


R16 


0757-0917 


3 


R: fxd metfim 510 ohms 2% 1/4 W 


R17 


0757-0930 


1 


R: fxd metfim 1 800 ohms 2% 1 /4 W 


R18 


0757-0928 


1 


R: fxd metPm 1500ohms 2% 1/4 W 


R19 


0757-0910 


4 


R: fxd met^'m 270 ohmsi 2% 1/4 W 


R20 


0757-0910 




R: fxd metfim 270 ohms 2% 1/4 W 
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'Sl^ion VI , , 

Table 6-2 Model 1815A/1815B/1817A 



Table 6-2. Model 181 5A/B Replaceable Parts (Con 't) 



j^cf 

Dcsig 


HP Part No. 


TO 


Description 
(See Table 6-1.) 








( A1 (con't) 


R21 


0757-0935 


10 


R: fxd metfim 3 k ohms 2% 1/4 W 


R22 


0757-0965 


7 


R: fxd metfim 51 k ohms 2% 1/4 W 


R23 


0757-0965 




R: fxd metfim 51 k ohms 2% 1/4 W 


R24 


0757-0907 


2 


R: fxd metfim 200 ohms 2% 1/4 W 


R25 


0757-0948 




R: fxd metfim 10 k ohms 2% 1/4 W 


R26 


0757-0941 




R: fxd metfim 51 00 ohms 2% 1/4 W 


R27 


0757-0923 




R: fxd metfirn 910ohms 2% 1/4 W 


R28 


0761-0074 


1 


R: fxd metox 1 5 k ohms 5% 1 W 


R29 


0757-0948 




R: fxd metfim 10 k ohms 2% 1/4 W 


R30 


2100-1986 


3 


R: \var cer 1(XX) ohms 30% 1/2 W 


R31 


0757-0931 




R: fxd metfim 2(XK) ohms 2% 1/4 W 


R32 


0757-0900 


7 


R: fxd metfim 100 ohms 2% 1/4 W 


R33 


2100-26M 


1 


R: varcer lin 200kohms30% 1/2W 


R34 


0757-0948 




R: fxd metfim 10 k ohms' 2% 1/4 W 


R35 


2100-2813 


1 


R: var cer lin 15-turn 200 k ohms 10% 3/4 W 


R36 


07S7-0959 




R: fxd metfim 30 k ohms 2% 1/4 W 


R37 


0757-0900 




R: fxd metfim 100 ohms 2% 1/4 W 


R38 


0761-0004 


1 


R: fxd metox 20 k ohms 5% 1 W 


R39 


0757-0924 




R: fxd metfim lOQO ohms 2% 1/4 W 


R40 


0757-0951 


2 


R: fxd metfim 13 k ohms 2% 1/4 W 


R41 


2100-1788 


1 


R: var cer 500 ohms 30% 1/2 W 


R42 


2100-2497 


1 


R: var cer 20(X) ohms 30% 1/2 W ' 


R43 


0757-0948 




R; fxd metfim 10 k ohms 2% 1/4 W 


R44 


0757-0931 




R: fxd metfim 2000 ohms 2% 1/4 W 


R45 


0757-0893 


7 


R: fxd metfim 51 ohms 2% 1/4 W 


R46 


0757-0953 


2 


R: fxd metfim 16 k ohms 2% 1/4 W 


R47 


0757-0924 




R: fxd metfim 1000 ohms 2% 1/4 W 


R48 


0757-0927 


3 


R: fxd metfim 1300 ohms 2% 1/4 W 


R49 


0757-0948 




R : fxd metfim 1 0 k ohms 2% 1 /4 W 


R50 


0758-0020 


2 


R: fxd metfim 22 k ohms 5% 1/2 W 


R51 


2100-1738 


1 


R: varcer 10 k ohms 30% 1/2 W 


R52 


0757-0938 


2 


R: fxd metfim 3900 ohms 2% 1/4 W 


R53 


0757-0969 


2 


R: fxd metfim 75 k ohms 2% 1/4 W 


R54 


0758-0020 




R: fxd metfim 22 k ohms 5% 1/2 W 


R55 


0757-0953 




R: fxd metfim 16 k ohms 2% 1/4 W 


R56 


0757-0927 




R: fxd metfim 1300 ohms 2% 1/4 W 


R57 


0757-0948 




R: fxd metfim 10 k ohms 2% 1/4 W 


R58 


0757-0931 




R: fxd metfim 2000 ohms 2% 1/4 W 


R59 


0757-0924 




R: fxd rhetfim 1000 ohms 2% 1/4 W 


R60 


0757-0948 , 




R: fxd metfim 10 k ohms 2% 1/4 W 


R61 


0757-0931 




R: fxd metfim 2(X)0 ohms 2% 1/4 W 


R62 


0757-0938 




R: fxd metfim 3900 ohms 2% 1/4 W 


R63 


0757-0931 




R: fxd metfim 2000ohms 2% 1/4 W 


R64 


0757-0941 




R: fxd metfim 51 00 ohms 2% 1/4 W 


R65 


0757-0965 




R: fxd metfim 51 k ohms 2% 1/4 W 
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Table 6-2. Model lSI 5A/B Replaceable Parts ICon't) 



Ref 

Dcsig 


HP Part No^ 


TO 


Description 
(See Table 6-1.) 




M ' 




.1 ' ■ 

A1 (con't) 


R66 


0757-0916 


1 


R : fxd metfim 470 ohms 2% 1/4 W 


R67 


0757-0931 




R: fxd metfim 2000 ohms 2% 1/4 yv 


R68 


0757-0948 




R: fxd metfim 10 k ohms 2% 1/4 W 


R69 


0757-0931 




R: fxd metfim 2000 ohms 2% 1/4 W 


R7Q 


0757-0931 




R: fxd metfim 20(X) ohms 2% 1/4 W 


R71 


0757-0948 




R: fxd metfim 10 k ohms 2% 1/4 W 


R72 


0757-0948 




R: fxd metfim 10 k ohms 2% 1/4 W 


R73 


0757-0424 


1 


R: fxd metfim 1100 ohms 1% 1/4 W 


R74 


0757-0415 


1 


R: fxd metfim 475 ohms 1% 1/8 W 


R76 


0698^0085 


2 


R: fxd metfim 2610 ohms 1% 1/8 W 


R76 


0757-0446 


1 


R: fxd metfim 15 k ohms 1% 1/8 W 


R77 


0757-0439 


1 


R: fxd metfim 6810 ohms 1% 1/8 W 


R78 


0757-0279 


1 


R: fxd metfim 3160 ohms 1% 1/8 W 


SI 


3101-0973 


2 


S: slide 


VR1 


1902-0184 


1 


VR: Si breakdown 16.2 V 5% 400 mW \ 


VR2 


1902-3416 


1 


VR: Si breakdown 90.9 V 5% .4 W 


■ 






Ai miscellaneous 


XQ5 


1200-0777 


5 


XQ: socket 


XQ5 


0340-0060 


2 


XQ: teflon standoff 








A2 


A2 


01815-66502 




A: Board Assy; Horizontal Board (1 81 5A) 


,ii 


01815-66506 




A: Board Assy: Horizontal Board { 1 81 5B) 


Cl 


0160-0161 




C: fxd mylar .01 uF 10% 200 wVdc 


C2 


0160-0161 




C: fxd mylar .01 uF 10%200 wVdc 


C3 


0160-0378 


1 


C: fxd mica 27 pF 5% 300 wVdc 


C4 


0170-0040 


1 


C: fxd mylar .047 uF 10% 200 wVdc 


C5 


0160-0161 


■ 


C: fxd mylar .01 uF 10% 200 wVdc 


C6 


0160-2204 


1 


C; fxd mica 100 pF 5% 300 wVdc 


C7 


0160-0134 


2 


C: fxd mica 220 pF 5% 300 wVdc 


C8 


0140-0176 


6 


C: fxd mica lOOpF 2% 300wVdc 


C9 


0140-0198 


1 


C: fxd mica 200 pF 5% 300 wVdc (1815A) 


' 


0160-2217 


1 


C: fxdmica 910pF5% 300wVdc(1815B) 


CIO 


0160-2228 


1 


C: fxdmica2700pF 5% 300 wVdc (1815A) 


f' 


0160-2331 


1 


C: fxd mica 8200 pF 1% 100 wVdc (1815B) 

■ ■ ■ ■ 

{ . _ ' ■ 
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Table 6*2. Model 1815A/B Replaceable Parts (Con 't) 



Ref 

Dcsig 


HP Part No 


TO 


Description 
(See Table 6*1.) 


... ' ' ' ' 

C11 


0160*2930 




A2(con't) 

C: fxd cer .01 uF -2b +80% TOO wVdc 


C12 


0160*2218 


1 


C: fxd mica 1000 pF 5% 300 wVdc 


C13 


0160*2257 




C: fxd mica 10 pF 5% 500 wVdc 


C14 


0180*2255 




d: fxd Ta 2.2 uF 20% 20 wVdc 


C15 


0180*2255 




C: fxd Ta 2.2 uF 20% 20 wVdc 


C16 


0180*2255 




C: fxdTa2.2uF 20%20wVdc 


Cl 7 


0140*0204 




C: fxd mica 47 pF 5% 300 wVdc 


C18 


0160-2930 




C: fxd cer .01 uF -20 +80% 100 wVdc 


C19 


0160*2930 




C: fxd cer .01 uF - 20 +80% 100 wVdc 


C20 


0140-0196 


1 


C: fxd mica 1 50 pF 5% 300 wVdc 


C21 


0180-2255 




C: fxdTa2.2uF20% 20wVdc 


C22 


0180-2255 




C: fxdTa2.2uF 20%20wVdc 


C23 


0180*2235 




C: fxd Ta 2.2 uF 20% 20 wVdc 


C24 


0180-2255 




C: fxd Ta 2.2 uF 20% 20 wVdc 


C25 


0180-2255 




C: fxd Ta 2.2 uF 20% 20 wVdc 


C26 


0150*0052 


6 


C: fxd cer .05 uF 20% 500 wVdc 


C27 


0160-2959 


■ 


C: fxd cer .001 uF -0+100% 600 wVdc 


C28 


0160-2930 




C: fxd cer .01 uF -20 +80% 100 wVdc 


C29 


0160-2959 




C: fxd cer .001 uF -0+1(X)% 600 wVdc 


C30 


0160-2917 


2 


C: fxd cer .05 uF -20 +80% 100 wVdc 

\ 


C31 


0160-2930 




C: fxd cer .01 uF -20 +89% 100 wVdc 


C32 


0180-2255 




C: fxd Ta 2.2 uF 20% 20 wVdc 


C33 


0150*0052 




C: fxd cer .05 uF 20% 500 wVdc 


C34 


0140-0176 




C: fxd mica 100 pF 2% 300 vyVdc 


C35 


0140-0176 




C: fxd mica 100 pF 2% 300 wVdc 


C36 


0150-0059 


2 


C:. fxd cer 3.3 pF ±25% 500 wVdc 


C37 


0150-0059 




C: fxd cer 3.3 pF ±25% 500 wVdc 


C38 


0180-2255 




C: Ta2.2uF 20%20wVdc 


C39 


0180-2255 




C: Ta2.2uF20%20wVdc 


C40 


0160-2930 




C: fxd cer .01 uF -20 +80% 100 wVdc 


C41 


0160-2959 




C: fxd cer .001 uF -0 +100% 600 wVdc 


C42 


0160-2917 




C: fxd cer .05 uF -20 +80% 100 wVdc 


C43 


0160-2959 




C: fxd cer .001 uF -0 +1009^o 600 wVdc 


C44 


0150-0052 




C: fxd cer .05 uF -20 +80% 500 wVdc 


C45 


0150-0052 




C: fxd cer .05 uF -20 +80% 500 wVdc 


C46 


0180-2255 




C: fxdTa2.2uF 209o20wVdc 


C47 


0160-2930 




C: fxd cer .01 uF -20 +80% 100 wVdc 


C48 


0160-0134 




C: fxd mica 220 pF 5% 300 wVdc 


CRI 


1901*0347 


2 


CR: hot carrier 


CR2 


1901*0347 




CR: hot carrier 


CR3 


1912*0012 


2 


CR: tunnel 


CR4 


19i;^-0012 




CR: tunnel 


CR5 


1901*0179 


7 


CR: Si 
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Ref 

1 Dcsig 


HP Part No. 


TO 


Description 
(Seel Table 6-1.) 








A2 (con't) 


CR6 


1901-0040 




CR: Si 


CR7 


1901-0040 




CR: Si 


CR8 


1912-0002 


3 


CR: tunnel 


CR9 


1901-0040 




CR: Si 


CR10 


1901-0040 




CR: Si 


CR11 


1901-0179 




CR: Si 


CR12 


1901-0179 




CR: Si 


CR13 


1901-0040 




CR: Si 


CR14 


1901-0179 




CR: SI 


CR15 


1901-0179 




CR: Si 


CR16 


1901-0179 




CR: Si 


CR17 


1901-0179 




CR: SI 


CR18 


1901-0040 




CR: Si 


CR19 


1901-0040 




CR: Si 


CR20 


1901-0040 


' 


CR: Si 


LI 


9170-0029 




L: bead 


L2 


9100-2269 


1 


L: fxd 27 uH 


L3 


9170 0029 




L: bead 


L4 


9170-0029 




L: bead 


l>5 


9100-2259 


1 


L: fxd1.5uH 


L6 


9170-0029 




L: bead 


L7 


9100-2276 




L:fxd100uH 


L8 


9140-0210 




L: fxdlOOuH 


L9 


9140-0146 


2 


L: fxdrflOuH 


L10 


9140-0210 




L: fxd 100 uH 


L11 


9140-0146 




L: fxdlOuH 


L12 


9140-0210 




L: fxdlOOuH 


L13 


9140-0210 




L: fxdlOOuH 


L14 


9140-0210 




L: fxdlOOuH 


L15 


9140-0210 




L: fxdlOOuH 


L16 


9140-0210 




L: fxdlOOuH 


L17 


9170-0029 




L: bead 


L18 


9170-0029 




L: bead 


L19 


9170-0029 




L: bead 


L20 


9170-0029 




L: bead 


L21 


9140-0210 




L: fxdlOOuH 


L22 


9140-0210 




L: fxdlOOuH 


L23 


9170-0029 




L: bead 


L24 


9170-0029 




L: bead 


L25 


9140-0210 




L: fxdlOOuH 


Q1 


1854-0045 


1 


Q: Si npn 


Q2 


1854-0296 


1 


Q: Si npn 


Q3 


1853-0036 


9 


Q: Si pnp 2N3906 


Q4 


1854-0215 


5 


Q: Sinpn2N3904 


QS 


5080-0483 


2 


Q: selected 
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Table 6*2. Model 1816A/B Replaceable Parts (Con 't) 



Ref 

Dcsig 


HP Part No. 


TO 


Description 
(See Table 6-1.) 


Q6 


1854 0215 




A2(con't) 

Q: Si npn2N3904 


Q7 


5080-0483 




Q; selected 


Q8 


1854-0019 




Q: npn 


Q9 


1853-0036 




Q: Si pnp 2N3906 


Q10 


1853-0036 




Q; Si pnp 2N3906 


an 


1853-0020 




Q: Si pnp , 


Q12 


1854-0221 


4 


Q: Si dual npn 


Q13 


1853-0036 




Q: Si pnp 2N3906 


Q14 


1853-0020 




Q: SI pnp 


Q15 


1854-0221 


> 


Q: Si dual npn 


Q16 


1854-0241 


4 


Q: Si npn 


Q17 


1854-0241 




Q: Si npn 


Q18 


1854-0071 




Q: Si npn 


Q19 


1854-0215 




Q: Si npn 


Q20 


1853-0010 


4 


Q: Si pnp 


Q21 


1854-0071 




Q: SI npn 


Q22 


1854-0019 




Q: npn 


Q23 


1854-0019 , 




Q: npn 


Q24 


1853-0010 




Q: Si pnp 


Q25 


1853-0010 




Q: Si pnp 


Q26 


1854-0039 


2 


Q: Slnpn2N3053 


Q27 


1854-0241 




Q: Si npn 


Q28 


1854-0241 




Q: Si npn 


Q29 


1854-0071 




Q: Si npn 


Q30 


1853-0010 




Q: Si pnp 


Q31 


1854-0215 




Q: Si npn 


R1 


0757-0893 




R: fxd metfim 51 ohms 2% 1/4 W 


R2 


0757-0893 




R: fxd metfim 51 ohms 2% 1/4 W 


R3 


0698-3430 


2 


R: fxd metfim 21.5 ohms 1% i/8 W 


R4 


0698-3430 




R: fxd metfim 21.5 ohms 1% 1/8 W 


R5 


0757-0933 


1 


R: fxd metfim 2400 ohms 2% 1/4 W 


R6 


0757-0924 




R: fxd metfim 1000 ohms 2% 1/4 W 


R7 


0757-0931 




R : fxd metfim 2000 ohms 2% 1 /4 W 


R8 


2100-2216 




R : var cer 5000 ohms 1 /2 W 


R9 


0758-0054 


2 


R: fxd metfim 330 ohms 5% 1/2 W 


RIO 


0757-0346 


2 


R: fxd metfim 10 ohms 1% i/8W 


R11 


0757-0972 


6 


R: fxd metfim 100 k ohms 2% 1/4 W 


R12 


0757-0346 




R: fxd metfim 10 ohms 1% 1/8 W 


R13 


0757-0948 




R: fxd metfim 10 k ohms 2% 1/4 W 


R14 


0757-0934 


5 


R: fxd metfim 2700 ohms 2% 1 /4 W 


R15 


0757-0948 

. 1 




R: fxd metfim 10 k ohms 2% 1/4 W 

\ 








/ Section VI 

Model 1815A/1815B/1817A / Table 6-2 



■ ^ . / 

Table 6-2. Model 1818A/B Replaceable Parts (Con't) 



Ref 

Dcsig 


HP Part No. 


TO 


Description 
(See Table 6-1.) 


R16 


0757-0917 




A2 (con't) 

R: fxd metfim 510 ohms 2% 1/4 W 


R17 


0758-0039 


3 


R: fxd metfim 20 k ohms 5% 1/2 W 


R18 


0757-0455 


1 


R: fxd metfim 36.5 k ohms 1% 1/8 W 


R19 


0757-0442 


1 


R: fxd metfim 10 k ohms 1% 1/8 W 


R20 


0698-0085 




R: fxd metfim 261 p ohms 1% 1/8 W 


R21 


0757-0900 




R: fxd metfim 1(X) ohms 2% 1/4 W 


R22 


0757-0911 




R: fxd metfim 300 ohms 2% 1/4 W 


R23 


0757-0924 




R: fxd metfim 1000 ohms 2% 1/4 W 


R24 


2100-1986 




R: var cer 1000 ohms 30% 1/2 W 


R25 


0757-0276 


1 


R: fxd metfim 61.9ohms1%1/8W 


R26 


0757-0436 


1 


R: fxd metfim 4320 ohms 1% 1/8 W 


R27 


0757-0900 




R: fxd metfim 100 ohms 2% 1/4 W 


R28 


0757-0959 




R: fxd metfim 30 k ohms 2% 1/4 W 


R29 


0757-0945 


3 


R: fxd metfirh 7500 ohms 2% 1/4 W 


R30 


0757-0951 




R: fxd metfim 13 k ohms 2% 1/4 W 


R31 


0757-0941 




R: fxd metfim 5100 ohms 2% 1/4 W 


R32 


2100-1776 


1 


R: var ww 10 k ohms 30% 1/2 W 


R33 


0757-0940 


5 


R: fxd metfim 4700 ohms 2% 1/4 W 


R34 


0757-0943 


2 


R: fxd metfim 6200 ohms 2% 1/4 W 


R35 


0757-0948 




R: fxd metfim 10 k ohms 2% 1/4 W 


R36 


0757-0893 




R: fxd metfim 51 ohms 2% 1/4 W 


R37 


0698-7304 


2 


R: fxd metfim 500 k ohms 2% 1/2 W 


R38 


0757-0965 




R: fxd metfim 51 k ohms 2% 1/4 W 


R39 


0757-0931 




R: fxd metfim 2000 ohms 2% 1/4 W 


R40 


0757-0931 




R: fxd metfim 2000 ohms 2% 1/4 W 


R41 


0757-0961 


4 


R: fxd metfim 36 k ohms 2% 1/4 W 


R42 


0757-0961 




R: fxd metfim 36 k ohms 2% 1/4 W 


R43 


0758-0074 


2 


R: fxd metox 27 k ohms 5% 1/2 W 


R44 


0757-0948 




R: fxd metfim 10 k ohms 2% 1/4 W 


R45 


0757-0893 




R: fxd metfim 51 ohms 2% 1/4 W 


R46 


0698-7304 




R: fxd metfim 500 k ohms 2% 1/2 W 


R47 


0757-0943 




R : fxd metfim 6200 ohms 2% 1/4 W 


R48 


0757-0964 


1 


R: fxd metfim 47 k ohms 2% 1/4 W 


R49 


2100-1775 


2 


R: var ww 5000 ohms 30% 1/2 W 


R50 


0757-0948 




R: fxd metfim 10 k ohnris 2% 1/4 W 


R51 


0757-0935 




R: fxd rnetfim 3000 ohms 2% 1/4 W 


R52 


0757-0948 




R: fxd metfim 10 k ohms 2% 1/4 W 


R53 


0758-0039 




R: fxd metox 20 k ohms 5% 1/2 W 


R54 


0757-0909 


6 


R: fxd metfim 240 ohms 2% 1/4 W 


R55 


0757-0972 




R: fxd metfim 100 k ohms 2% 1/4 W 


R56 


0757-0918 


2 


R: fxd rr.etflm 560ohms2% 1/4W 


R57 


0757-0935 




R: fxd metfim 3000 ohms 2% 1/4 W 


R58 


0757-0935 




R: fxd metfim 3000 ohms 2% 1/4 W 


R59 


0757-0972 




R: fxd metfim 100 k ohms 2% 1/4 W 


R60 


0757-0972 




R: fxd metfim 100 k ohms 2% 1/4 W 
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Table 6-2. Model 1815A/B Replaceable Parts (Con't) 



Ref 

Dcsig 


HP Part No. 


TO 


Description 
(See Table 6-1.) 


• 






A2 (con't) 


R61 


0757-0909 




R : fxd metf Im 240 ohms 2% 1 /4 W 


R62 


0757-0900 




R: fxd metfim 100 ohms 2% 1/4 W 


R63 


0757-0909 




R: fxd metfim 240 ohms 2% 1/4 W 


R64 


0811-2729 


2 


R: fxd ww 50(X) ohms 3% 3 W 


R65 


0757-0948 

/ 




R: fxd metfim 10 k ohms 2% 1/4 W 


R63 


0757-0961 




R: fxd metfim 36 k ohms 2% 1/4 W \ 


R67 


i 0757-0948 




R: fxd metfim 10 k ohms 2% 1/4 W 


R68 


0757-0924 




R: fxd metfim 1000 ohms 2% 1/4 W 


R69 


0757-0931 




R: fxd metfim 2000 ohms 2% 1/4 W 


R70 


0757-0893 




R: fxd metfim 51 ohms 2% 1/4 W 


R71 


0757-0934 




R: fxd metfim 2700 ohms 2% 1/4 W 


R72 


0757-0939 




R: fxd metfim 4300 ohms 2% 1/4 W 


R73 


0757-0910 




R : fxd metfim 270 ohms 2%> 1/4 W 


R74 


0757-0939 




R: fxd metfim 4300 ohms 2% 1/4 W 


R75 


0811-2731 


2 


R: fxd ww 6240 ohms .5% 3 W 


R76 


0811^2731 




R : fxd ww 6240 ohms .5% 3 W 


R77 


0757-0934 




R: fxd metfim 2700 ohms 2% 1/4W 


R78 


0757-0939 




R : fxd metfim 4300 ohms 2% 1/4 W 


R79 


0757-0910 




R: fxd metfim 270 ohms 2% 1/4 W 


R80 


0757-0939 




R: fxd metfim 4300 ohms 2% 1/4 W 


R81 


2100-1775 




R : var wW 5000 ohms 30% 1 /2 W 


R82 


0757-0060 


1 


R: fxd metfim 24.3 k ohms 1% 1/2 W 


R83 


0757-0935 




R: fxd metfim 3000 ohms 2% 1/4 W 


R84 


0757-0952 


1 


R: fxd metfim 15 k ohms 2% 1/4 W 


RB5 


0757-0918 




R : fxd metfim 660 ohms 2% 1 /4 W 


R86 


0757-0935 




R: fxd metfim 3000 ohms 2% 1/4 W 


R87 


0757-0935 




R: fxd metfim 3000 ohms 2% 1/4 W 


R8B 


0757-0972 




R: fxd metfim 100 k ohms 2% 1/4 W 


R89 


0757-0900 




R: fxd metfim 100 ohms 2% 1/4 W 


R90 


0757-0909 




R : fxd metfim 240 ohms 2% 1/4 W 


R91 


0757^0972 




R; fxd metf.'m 1(X) k ohms 2% 1/4 W 


R92 


0757-0909 




R: fxd metfim 240 ohms 2% 1/4 W 


R93 


0811-2729 




R : fxd ww 5000 ohms 3% 3 W 


R94 


0757-0909 




R : fxd metfim 240 ohms 2% 1 /4 W 


R95 


0757-0961 




R : fxd metfim 36 k ohms 2% 1 /4 W 


R96 


0757-0948 




R: fxd metfim 10 k ohms 2% 1/4 W 


R97 


0757-0893 




R: fxd metfim 51 ohms 2% 1/4 W 


RTl 


0837-0059 

i ■ 


1 


RT : fxd thermistor 


VR1 


1902-3096 


1 


VR: breakdown 5.23 V 5% 400 mW 


VR2 


1902-0047 


1 


VR: breakdown 17.8 V 2% .4 W 


VR3 


1902-3224 


2 


VR: breakdown 17.8 V 5% .4 W 


VR4 


1902-3224 

■ 

' 




VR : breakdown 1 7.8 V 5% .4 W 
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Table 6-2. Model 181 5A/B ReplaceaMe Parts ICon't) 



Ref 

Dcsig 


HP Part No. 


TO 


Description 
(See Table 6-1.) 








A2 MISCELLANEOUS 

t 




1205-0203 


1 


Heat dissipator 


' 


1460-1037 


4 


Spring, diode mount 


XQ12 


1200-0777 




XQ; socket 


XQ15 


1200-0777 




XQ: socket 








A3 


A3 


01815-66503 


1 


A: Board assy: Horizontal sensitivity indicator 


DS1 


2140-0016 




DS: tamp 


DS2 


2140-0016 




DS: lamp 


R1 


0757-0170 


1 


R: fxd metfim 75 ohms 2% 1/2 W 








A4 


A4 


01815-66504 




A: Board assy: Vertical Sensitivity indicator 


DS1 


2140-0016 




DS: lamp 


DS2 


2140-0016 




DS: lamp 








A5 


A5 


01815-66505 




A: Board assy: staircase 


Cl 


0140-0176 




C: fxd mica 100 pF 1% 300 wVdc 


C2 


014a0176 




C: fxd mica 100 pF 1% 300 wVdc 


C3 


0140-0203 


1 


C: fxd mica 30 pF 1/2% 500 wVdc 


C4 


0180-2255 




C: fxd Ta elect 2.2 uF 20% 20 wVdc 


C5 


0150-0052 




C: fxd cer .05 uF 20% 400 wVdc 


C6 


0150-0052 




C: fxd cer .05 uF 20% 400 wVdc 


C7 


0160-2930 




C: fxd cer .01 uF -20 +80% 100 wVdc 


C8 


0160-0168 


1 


C: fxd mylar .1 uF 10% 200 wVdc 


C9 


0180-0098 


1 


C: fxd Ta 100 uF 20% 20 wVdc 


CTO 


0160-2228 


1 


C: fxd mica 2700 pF 5% 300 wVdc 


C11 


0180-0230 


1 


C: fxdTa1uF20%50wVdc 


Cl 2 


0140-0205 


1 


C: fxd mica 62 pF 5% 300 wVdc 


C13 


0160-2959 




C: fxdcer lOOOpF 10%600wVdc 


C14 


0160-2959 




C: fxd cer 1000 pF 10% 6Q0 wVdc 


C15 


0160-2959 




C: fxd cer 1000 pF 10% 600 wVdc 


C16 


0160-2930 




C: fxd cer .01 uF -20 +80% IOC vVdc 


C17 


0160-2930 




C: fxd car .01 uF -20 +80% 100 wVdc 


C18 


0180-2255 




C: fxdTa2.2uF 20%20wVdc 


C19 


0160-2930 




C: fxdcer .01 uF -20+80% 100 wVdc 


C20 


0160-2930 




C: fxdcer.01 uF -20 +80% lOOwVdc 
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Table 6-2 



Ref 

Dcsig 



Model 1815A/1815B/1817A 



Table 6-2. Model 1815A/B Replaceable Parts (Con't) 



HP Part No. 



Description 
(See Table 6-1.) 



CR1 

CR2 

CR3 

CR4 

CR5 

CR6 

CR7 

CR8 

CR9 

CR10 



0160-2930 

0140-0193 

0140-0193 

0180-2255 

0140-0176 

1901-0040 

1901-0040 

1901-0040 

1901-0040 

1901-0040 

1901-0040 

1901-0033 

1901-0033 

1901-0033 

1901-0040 



A5 (con't) 

C: fxd cer .01 uF -20 +80% 100 wVdc 
C: fxd mica 82 pF 5% 300 wVdc 
C: fxd mica 82 pF 5% 300 wVdc 
C: fxd Ta elect 2.2 uF 20% 20 wVdc 
C: fxd mica 100 pF 2% 300 wVde 

CR: Si 
CR: Si / 

CR: Si ; 

CR: Si 
CR: Si 

CR: Si 

CR: Si 13 pF 100mA 180 V 
CR: Si13pFlb0mA180V 
CR: Si 13 pF 100 mA 180 V 
CR: Si 



CR11 

CR12 

CR13 

CR14 

CR15 



1912-0002 

1901-0040 

1910-0016 
1912 0002 



CR: tunnel 
CR: Si 

CR: selected with CR16 
CR: Si 
CR: tunnel 



CR16 


5080-0457 


1 


CR: selected with CR13 


CR17 


1901-0040 




CR: Si 


CR18 


1901-0040 




CR: Si 


CR19 


1901-0040 




CR: Si 


CR20 


1901-0040 




CR: Si 


CR21 


1901-0040 




CR: Si 


CR22 


1912-0007 


1 


CR: tunnel 


LI 


9140-0210 




L: fxd 100 uH 


Q1 


1853-0036 


, , 1 


Q: Si pnp 2N3906 


Q2 


1853-0036 




Q: Sipnp2N3906 


Q3 


1854-0215 




Q: Sinpn2N3904 


Q4 


1853-0036 




Q: Si pnp 2N3904 


Q5 


1855-0022 

ii \ 




Q: FET 


Q6 


1854-0022 




Q: npn 


Q7 


1853-0020 




Q: Si pnp 


Q8 


1853-0020 




Q: Si pnp 


Q9 


1853-0020 




Q: Si pnp 


Q10 


1 1854-0039 

'i 




Q: npn 


Q11 


f 

1 1854-0071 




Q: npn 


Q12 


1853-0020 




Q: Si pno 


Q13 


1854-0071 




Q: hpn 


Q14 


1854-0221 




Q: Si dual npn 


Q15 


1854-0071 




Q:, npn 
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Model 181 &A/1815B/1817A 



Ref 

bcsig 




Section VI 
Table 6-2 



Table 6-2. Model 1815A/B Replaceable Parts (Con't) 



HP Part No. TQ 



1853-002Q 

1853- 0020 

1854- 0221 
1854-0071 
1853-0020 

1853-0020 

1853-0020 

1853-0020 

1853-0036 

1853- 0036 

1854- 0071 
1854-0071 
1850-0101 

0757-0931 

0757-0447 

0757-0976 

0698-7302 

0757-0949 

0757-0948 

0757-0960 

0757-0924 

0757- 0924 

0758- 0039 

0683-5655 

07570477 

0757-0845 

0757-0956 

0757-0969 

0757-0955 
0698-7302 
0757-0898 
0757-0955 
2100 2216 

0761-0072 

0757- 0435 

0758- 0074 
0683-1055 
0757-0907 

0757-0898 

0757-0935 

0757-0911 

0757-0946 

0757-0924 




Description 
(See Table 6-1.) 



A5 (con't) 



Q: Si pnp 
Q: Si pnp 
Q: Si dual npn 
Q: Si npn 
Q: Si pnp 

Q: Si pnp 
Q: Si pnp 
Q: Si pnp 
Q: Si pnp 2N3906 
Q: Si pnp 2N3906 

Q: Si npn 
Q: Si npn 
Q: pnp 



fxd metfim 
fxd metfim 
fxd metfim 
fxd metfim 
fxd metflnr| 

I 

fxd metfim 
fxd metfim 
fxd metfim 
fxd metfim 
f/d metfim 



2'300ohms 2%1/4W 
16.2 k ohms 1%1/8W 
?i 50 k ohms 2% 1/4 W 
/ 3 OO k ohms 2% 1/4 W 
11 k ohms 2% 1/4 W 

10 k ohms 2% 1/4 W 
33 k ohms 2%1/4W 
1000ohms2%1/4W 
•i 000 ohms 2%1/4W 
20 k ohms 5% 1/2 W 



R: fxd comp 5,6 megohms 5% 1/4 W 
R: fxd metfim 332 k ohms 1% 1/8 W 
R: fxd metfjm 18.2 k ohms 1% 1/2 W 
R: fxd rnetflm 22 k ohms 2% 1/4 W 
R: fxd metfim 75 k ohms 2% 1/4 W 

R: fxd metfim 20 k ohms 2% 1/4 W 
R: fj^d/metflm 300 k ohms 2% 1/4 W 
R : fxd metfim 82 ohms 2% 1 /4 W 
R: fxd metfim 20 k ohms 2% 1/4 W 
R : va/' cer 5000 ohms 30% 1 /2 W 

I 

R: fxd metox 1 1 k ohms 5% 1 W 
R: f/xd metfim 3920 ohms 1% 1/8 W 
R: fxd metfim 27 k ohms 5% 1/2 W 
R : /fxd carb comp 1 megohm 5% 1 /4 W 
R: /fxd metfim 200 ohms 2% 1/4 W 

i 

R : fxd metfim 82 ohms 2% 1 /4 W 
r/ metfim 3000 ohms 2% 1/4 W 
R: metfim 300 ohms 2% 1/4 W 
fj,: metfim 8200 ohms 2% 1/4 W 
R; metfim 1000 ohms 2% 1/4 W 
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Ret 

Dc$ig 



Model 1815A/1815B/1817A 



Table 6-2. Model 1815A/B Replaceable Parts (Con't) 



HP Part No. 



0757-0945 

0757-0093 

0757-0945 

0757-0940 

0757-0900 

0698-7305 

0698-7303 

0761-0073 

0698-7307. 

0757-0948 

0757-0935 

0757-0935 

0757-0925 

0757-0948 

0757-0940 




Description 
(See Table 6-1.) 



A5 (con't) 

R: metflm7500ohms2%1/4W 
R: metfim 39 k ohms 2% 1/2 W 
R: metfim 7500 ohms 2% 1/4 W 
R: fxd metfim 4700 ohms 2% 1/4 W 
R: fxd metfim 100 ohms 2% 1/4 W 

R: fxd metfim 820 k 2% 1/2 W 
R: fxd metfim 430 k ohms 2% 1/2 W 
R: fxd metfim 13 k ohms 5% 1 W 
R: fxd metfim 300 k ohms 2% 1/4 W 
R: fxd metfim 10 k ohms 2% 1/4 W 

R : fxd metfim 3000 ohms 2% 1 /4 W 
R: fxd metfim 3000 ohms 2% 1/4 W 
R: fxd metfim 1100 ohms 2% 1/4 W 
R: fxd metfim 10 k ohms 2% 1/4 W 
R: fxd metfim 4700 ohms 2% 1/4 W 



0757-0924 

0757-0934 

0757-0960 

0757-0960 

0757-0965 

0757-0905 

0757-0911 

0757-0934 



R54 


0757-0924 


R55 


0757-0940 


R56 


0757-0955 


R57 


2lb0-1772 


R58 


0757-0925 


R59 


0757-0281 


R60 


0757-0444 


R61 


0757-0925 


R62 


210ai986 


R63 


0757-0940 


R64 


0757-0923 


R65 


0757-0917 


R66 


0758-0054 


SI 


3101-0973 


VR1 


1902-3235 


VR2 


1902-0026 


VR3 

Ii ■ 1 


1902-3155 



R: fxd metfim 1000 ohms 2% 1/4 W 
R: fxd metfim 2700 ohms 2% 1/4 W 
R: fxd metfim 33 k ohms 2% 1/4 W 
R: fxd metfim 33 k ohms 2% 1/4 W 
R: fxd metfim 51 k ohms 2% 1/4 W 

R: fxd metfim 51 k ohms 2% 1/4W 
R: fxd metfim 300 ohms 2% 1/4 W 
R: fxd metfim 2700 ohms 2% 1/4 W 
R: fxd metfim 1000 ohms 2% 1/4 W 
R: fxd metfim 4700 ohms 2% 1/4 W 

R: fxd metfim 20 k ohms 2% 1/4 W 
R : var ww 500 ohms 10% 1/2 W 
R: fxd metfim 1100 ohrr s 2% 1/4 W 
R: fxd metfim 2740 ohtr1% 1/8 W 
R: fxd metfim 12.1 kohms 1% 1/8W 

R: fxd metfim 1100 ohms 2% 1/4W 
R : var cer 1 000 ohms 30% 1 /2 W 
R: fxd metfim 47Q0 ohms 2% 1/4 W 
R: fxd metfim 910 ohms 2% 1/4 W 
R: fxd metfim 510 ohms 2% 1/4 W 

R: fxd metfim 330 ohms 5% 1/2 W 

S: slide 

VR: Breakdown 19.6 V 2% .4 W 
VR: breakdown 36.5 V 10% .4 W 
VR: breakdown 9.53 V 2% .4 W 
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Model 1315A/1815B/1817A Table 6-2 



Table 6*2. Model 1815A/B Replaceable Parts (Con't) 



Ref 

Dcsig 


HP Part No. 


TQ 


Description 
(See Table 6-1.) 


u' 


' 




A5 MISCELLANEOUS 




0340-0060 




Teflon standoff 


XQ14 


1200-0777 




XQ: socket 


XQ18 


1200-0777 




XQ: socket 








A6 




01815-61901 




Switch assy: Horizontal sensitivity 


Cl 


0140-0145 


2 


C: ,fxd mica 22 pF 5% 500 wVdc 


C2 


0130-0009 


2 


C: varcer6-25pF 


C3 


0140-0064 


2 


C: fxd mica 62 pF 5% 500 wVdc 


C4 


0130-0015 


4 


C: var cer 9-50 pF 


C5 


0160-2284 


2 


C: fxd mica ilOOpF 1% 500 wVde 


C6 


0130-0015 




C: var cer 9-50 pF 


C7 


0160-2351 


2 


C: fxd poly .012 uF 1% 50 wVdc 


C8 


0140-0145 




C: fxd mica 22 pF 5% 500 wVdc 


C9 


0130-0009 




C: var cer 6-25 pF 


CIO 


0140-0064 


■ 


C: fxd mica 62 pF 5% 500 wVdc 


C11 


0130-0015 


V 


C: var cer 9-50 pF 


C12 


0160-2284 




C: fxd mica 1150 pF 1% 500 wVdc 


Cl 3 


0130-0015 




C: var cer 9-50 pF 


C14 


0160-2351 




C: fxd poly .012 uF 1% 50 wVdc 


R1 


0757-0394 


8 


/ 

R: fxd metfim 51.1 ohms 1% 1/8 W 


R2 


0684-1001 


6, 


R: fxd carbon comp 10 ohms 109i» 1/4 W 


R3 


0757-0394 




R: fxd metfim 51.1 ohms 1% 1/8 W 


R4 


0684-1001 




R: fxd comp 10 ohms 10% 1/4 W 


R5 


0757-0394 




R: fxd metfim 51.1 ohms 1% 1/8W 


R6 


0684-1001 




R: fxd comp 10 ohms 10% 1/4 W 


R7 


0757-0394 




R: fxd metfim 51.1 ohms 1% 1/8 W 


R8 


0757-0394 




R: fxd metfim 51.1 ohms 1% 1/8 W 


R9 


0684-1001 




R: fxd comp 10 ohms 10% 1/4 W 


RIO 


0757-0394 




R: fxd metfim 51.1 ohms 1% 1/8W 

' ' ■ 1 ■ 


Rll 


0684-1001 




R: fxd comp 10 ohms IC?^ 1/4 W 


R12 


0757-0394 




R: fxd metfim 51.1 ohms i% 1/8 W 


R13 


0684-1001 




R: fxd comp 10 ohms 10% 1/4 W 


R14 


0757-0394 




R: fxd metfim 51.1 ohms 1% 1/8 W 


R15 


0698-3358 


1 


R: fxd metfim 1000 ohms .5% 1/8 W 


R16 


0698-4015 


1 


R: fxd metfim 600 ohms .5% 1/8 W 


R17 


0698-3318 


2 


R : fxd metfim 200 ohms .5% 1 /8 W 


R18 


0698-4016 


1 


R: fxd metfim 2000 phms .5% 1/8 W 


R19 


0698-4017 


1 


R: fxd metfim 6(XX) ohms .5% 1/8 W 


R20 


069^3329 


1 


R: fxd metfim 10 k ohms .5% 1/8 W 


R21 


0698-3318 




R: fxd metfim 200 ohms .5% 1/8 W 


R22 


0698-5581 


1 


R: fxd metfim 250 kohprs .5% 1/8 W 


R23 


0698-5574 


1 


R: fxd metfim 62.5 k ohms .5% 1/8 W 
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Table 6-2 



Ref 

Dcsig 



Table 6-2. Model 1 81 5A/B Replaceable Parts (Con't) 

^ • I \ Description 

HP Part No. | TQ [ (See Table 6-1.) 



0698-5573 

3100-2511 

01815-61602 

01815-61621 



0340-0038 

0340-0039 



A6 (con't) 

1 R : fxd rnetfim 50 k ohms .5% 1 /8 W 
1 S:, rotary, 7 sections, 2 detents 



W: bfu 
W; blu 



Model 1815A/1815B/1817A 



2 Post term 

2 Bushing insulator 



A6 MISCELLANEOUS 



A7 


01815-61902 


CR1 


1901-0040 


R1 


0757-0965 


R2 


2100-2801 


R3 


0757-0929 


R4 


0757-0915 


SI 


3100-2510 



3130-0038 

01410-04103 



Switch assy: scan , 

CR: Si 

R: fxd metfim 51 k ohms 2% 1/4 W 
R : var dual 5000-400 k ohms 
R: fxd metfim 1600 ohms 2% 1/4 W 
R: fxd metfin) 430 ohms 2% 1/4 W 



S; switch rotary 



A7 MISCELLANEOUS 



1 Coupler shaft 

2 Mounting plate (R2) 



A8 


01815-61903 


Cl 


0160-0163 


R1 


0757-1107 


R2 


0698-4380 


R3 


0757-0398 


R4 


0757-0284 


R5 


0757-1097 


R6 


0698i-4380 


R7 


0757-1107 


R8 


0757-0398 


R9 


0757-0284 


RIO 


0698-3510 



I Switch a^y: Vertical sensitivity 

1 C: fxd mylar .033 uF 10% 200 wVdc 

R: fxd metfim 30 ohms 1% 1/8 W 
R: fxd metfim 45.3 ohms 1% 1/8 W 
R: fxd metfim 75 ohms 1% 1/8 W 
R: fxd metfim 150 ohms %1/8W 
R: fxd metfim 1200 ohms 1% 1/8 W 

R: fxd metfim 45.3 ohms 1% 1/8 W 
R: fxd metfim 30 ohms 1% 1/8 W 
R: fxd metfim 75 ohms 1%'1/8 W 
R: fxd metfim 150 ohms 1% 1/8 W 
R: fxd metfim 453 ohms 1% 1/8 W 
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Model1815A/1815B/1817A Table 6-2 



Table 6-2. Model 1815A/B Replaceable Parts (Con't) 



Ref 

Dcsig 


HP Part No. 


TO 


Description 
(See Table 6-1.) 








A8 (con't) 


R11 


0757-0420 


1 


R: fxd metfim 750 ohms 1% 1/8 W 


R12 


0757-0970 


1 


R: fxd metfim 82 k ohms 2% 1/4 W 


R13 


0757-0427 


1 


R: fxd metfim 1500 ohms 1% 1/8 W 


R14 


0698-3324 


1 


R: fxd metfim ISOOohms .5% 1/8 W 


R15 


0698-4460 


1 


R: fxd metfim 649 ohms 1% 1/8 W 


R16 


0757-1100 


1 


R : fxd metfim 600 ohms 1% 1 /8 W 


R17 


0757-0280 


1 


R: fxd metfim 1000 ohms 1% 1/8 W 


R18 


0757-1108 


1 


R: fxd metfim 300 ohms 1% 1/8 W 


R19 


0757-0274 




R: fxd metfim 1210 ohms 1% 1/8 W 


R20 


0757-1102 


1 


R: fxd metfim 180 ohms 1% 1/8 W 


R21 


0698-4423 


1 


R: fxd metfim 1370 ohms 1% 1/8 W 


R22 


0757-1104 


1 


R: fxd metfim 60 ohms 1% 1/8 W 


R23 


0757-1095 


1 


R: fxd metfim 1440 ohms 1% 1/8 W 


R24 


0757-1107 




R: fxd metfim 30 ohms 1% 1/8 W 


R25 


0757-1094 


1 


R: fxd metfim 1470 ohms 1% 1/8W 


R26 


0757-1107 




R: fxd metfim 30 ohms 1% 1/8 W 


R27 


2100-2821 


1 


R: var ccl w/SI 50 k ohms 


SI 


3100-2509 


1 


S: rotary 








A8 MISCELLANEOUS 


, 


01410-04103 




Mounting plate R27 








A9 


A9 


01815-61904 




Switch assy : F uriction ( 1 81 5A) 


' 


01815-61905 




Switch assy: Function (181 5B) 


R1 


0757-0925 




R: fxd metfim 1 100 ohms 2% 1/4 W 


R2 


0757-0959 




R: fxd metfim 30 k ohms 2% 1/4 W ( 1 81 5A) 




0757-0475 


1 


R: fxd metfim 274 kohms 1% 1/8 W (1815B) 


R3,4 


0698-7183 


2 


R: fxd metfim 3120 ohrns 1/2% 1/2 W(1815A) 


0698-5648 


2 


R: fxd metfim 10.5 k ohms 1/2% 1/4 W (1815B) 


R5 


0757-0927 


■ 


R: fxd metfim 1300 ohms 2% 1/4 W 


SI 

4' - ' ' . ■ 

' Y ^ \ " 

" W ' ' ■■ ' 

A-"' ■ , ■ ' 

'V, . ■ ' 

VmIII, -I..,.. 


3100-2508 


1 


S: rotary 

‘ 1 
' , 

\' 
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Table 6-3 Model 1815A/1815B/1817A 



Table 6-3. Model 1817A Replaceable Parts 



Ref 

Dcsig 


HP Part No. 


TO 


Description 
(See Table 6-1.) 








CHASSIS PARTS 


A1 


01817-66501 


1 


A: board assy: pulse generator 


A2 


01817-66502 


1 


A: Stripline assembly 


A3 


01817-66503 


1 


A: Pre-amplifier assembly 


A4 


01817-62901 


1 


A: Step Generator Module assembly 


A5 


01817-66505 


1 


A: Power Source assembly 


( 

A6 


, 01817-21301 


1 


A: Board assy: resistor 


A7 


1901-1010 


1 


A: assy block, sampling w/J2, J3 


Cl 


0160-2357 


4 


C: fxd cer fdth 1000 pF -20 +80% 


C2 


0160-2357 




C: fxd cer fdth 1000 pF -20% +80% 


J1 


1251-1990 


1 


J: conn, special purpose 


R1 


0757-0465 


3 


R: fxd metfim 100 k ohms 1% 1/8 W 


W1 


01817-61601 




W: cable assy, feedback 


W2 


01817-61602 


1 


W: cable assy, step stab and reset 


W3 


01817-61603 


1 


W: cable assy, TD mount 


W4 


01817-61604 




W: cable assy, coaxial delay 


W5 


01817-61605 


1 


W: cable assy, output 


W6 


01817-61607 


1 


W: cable assy, trigger 


W7 


01817-61608 


1 


W: cable assy, strobe/stripline 


W8 


5060-0441 




'lA/: cable assy 


W9 


5060-0473 


1 


W: cable assy, sampler 

i! 








CHASSIS MISCELLANEOUS 




1250-0819 


2 


Nut^ coupling rf conn, w/J2, J3 




1250-0820 


2 


Retainer, rf conn w/J2, J3 




1400-0024 


1 


Clamp, cable 




1401-0047 


2 


Cap, plastic 




00180-09104 


2 


Clip, grd 




01430-24701 


2 


Disc, block cover 




01430-48301 


1 


Pellet, molded 




01432-24702 


1 


Disc, cable cover 




01817-00601 


1 


Shield, stobe generator 




01817-14101 


1 


Cov^r,tbp / 


; ■ 


01817-04102 


1 


Cover, bottom / 




01817-24101 


1 


Plate, stobe generator, bottom 




01817-24102 


2 


Plate, stobe generator, side 


1 


01817-2470T 


1 


Disc, TD cover 




01817-25201 


1 


Housirig, machined 




08411-4003 


4 


Foot 




909A 


1 


Load,50-uhm 


6-20 
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Model 1815A/1815B/1817A Table6*3 

Table 6-3. Model 1817A Replaceable Parts (Con't) 



Ref 

Dcsig 


HP Part No. 


TO 


Description 
(See Table 6-1 








A1 




01817-66501 




A: board assy; pulse generator 


Cl 


0140-0178 


1 


C: fxd mica 560 pF 2% 300 wVdc 


C2 


0160-0161 


6 


C: fxd my .01 uF 10% 200 wVdc 


C3 


0160-0161 




C: fxd my .01 uF 10% 200 wVdc 


C4 


0140-0225 


1 


C: fxd mica 300 pF 1% 300 wVdc 


C5 


0140-0190 


1 


C: fxd mica 39 pF 5% 300 wVdc 


C6 


0160-2198 


1 


C: fxd mica 20 pF 5% 300 wVdc 


C7 


0160-0161 




C: fxd my .01 uF 10% 200 wVdc 


C8 


0160-0161 




C: fxd my .01 uF 10% 200 wVdc 

l 

CR: Si 


CR1 


1901-0040 


3 


CR2 


1901-0040 




CR: Si 


CR3 


1901-0040 




CR: Si 


LI 


9140-0094 


1 


L: fxd.68uH 10% 


Q1 


1854-0344 




Q: Si npn 


Q2 


1853-0034 




Q: Si pnp 


Q3 


1853-0201 


1 


Q: Si pnp 


Q4 


1854-0344 




Q; Si npn 


R1 


0757-0900 




R: fxd metox 100 ohms 2% 1/4 W 


R2 


0757-0760 




R: fxd metox 20 k ohms 1% 1/4 W 


R3 


0757-0924 




R: fxd metox 1000 ohms 2% 1/4 W 


R4 


0757-0900 




R: fxd metox 100 ohms 2% 1/4 W 


R5 


0757-0924 




R: fxd metox 1000 ohms 2% 1/4 W 


R6 


0757-0900 




R: fxd metox 100 ohms 2% 1/4 W 


R7 


0757-0760 




R: fxd metox 20 k ohms 1% 1/4 W 


R8 


0757-0924 




R: fxd metox 1000 ohms 2% 1/4 W 


VR1 


1902-0578 


2 


VR: breakdown 27.4 V 5% 1 W 


VR2 


1902-0578 




VR: breakdown 27.4 V 5% 1 W 








A2 


A2 


01817-66502 




A: board assy: stripline 


Cl 


0160-2325 


1 


C: fxd cer 3000 pF 200 wVdc 


CRl 


1901-1009 


1 


CR: Si selected 


CR2 


1901-0556 


1 


CR: Si 


R1 


2100-1770 


1 


R: var, 100 ohms 109& 1/2 W 



< 

)./ , 
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table 6-3. Model 1817A Replaceable Parts (Cbn't) 



Ref 

Dcsig 


HP Part No. 


TO 


Description 
(See Table 6-1.) 


' 






A2 MISCELLANEOUS 




4320-0044 


3 


Button, rubber 




00188-21304 


1 


Jumper, disc 




01430-07201 


1 


Insert, capacitor 




01430-27202 


2 


Insert, diode 




01817-04701 


1 


Support, bottom 

\- 




01817-21301 


1 


Jumper, resistor 




01817-26502 


1 


Board, stripline 








A3 


A3 


■ 




A: board assy: preampliiier 


Cl 


0150-0093 


H 


C: fxd cer .01 uF -20% +80% 100 wVdc 


C2 


0180-0155 




C: fxd Ta 2.2 uF 20% 20 wVdc 


C3 


0180-0155 




C: fxdTa2.2uF20%20wVdc 


C4 


0180-0155 




C: fxdTa2.2uF20%20wVdc 


C5 


0180-0155 




C: fxd Ta 2.2 uF 20% 20 wVdc 

' ' I- 


Cti 


0121-0403 


1 


C: var 8-8.5 pF 750 wVdc 


C7 


0160-0161 




C: fxd cer .01 uF -20% +80% 100 wVdc 


C8 


0160-0161 




C: fxd cer .01 uF -20% +80% 100 wVdc 


C9 


0140-0222 


2 


C: fxd mica 240 pF 1% 300wVdc 


CIO 


0140-0222 




C: fxd mica 240 pF 1% 300 wVdc 


C11 


0180-0155 




C: fxdTa2.2uF 20%20wVdc 


LI 


9170-0029 


17 


L: Bead, ferrite 


L2 


9100-2276 


1 


LifxdlOOul^ 


L3 


9170-0029 




L: Bead, ferrite 


L4 


9170-0029 




L: Bead, ferrite 


L5 


9170-0029 




L: Bead, ferrite 


L6 


917a0029 




L: Bead, ferrite 


L7 


9170-0029 




L: Bead, ferrite 


L8 

7 


9140-0142 


1 


L: fxd2.2uH 10% 


MCI / 


1820-0046 


1 


MCI: Amplifier. RF, integrated circuit 


Q1 


1854-0397 


1 


Q: Si npn 


Q2 


1854-0221 


1 


Q: Siduainpn 


Q3 


1854-0019 


1 


Q: Si npn 


R1 


0757-0924 




R: fxd metox lOOOohms 2% 1/4 W 


R2 


0698-3444 


1 


R: fxdmetflm316ohms1%1/8W 


R3 


0757-0920 


1 


R: fxd metox 680 ohms 2% 1/4 W 


R4 


0757-0914 


1 


R: fxd rnetflm 390 ohms 2% 1/4 W 


R5 

* ■ ' 


0757-0280 


1 


R: fxd mptfim lOOOohms 1% 1/8 W 
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Table 6-3. Model 1817A Replaceable Parts (Con't) 



Ref 

Dcsig 


HP Part No. 


TO 


Description 
(See Table 6-1.) 




- 




' 


A3 (con't) 


R6 


0698-3551 


4 


R: fxdmetfim 280 k ohms 1% 1/8 W 


R7 


0757-0936 


2 


R: fxd metox 3300 ohms 2% 1/4 W 


R8 


0757-0962 


1 


R: fxd metox 39 k ohms 2% 1/4 W 


R9 


0698-3551 




R: fxd metfim 280 k ohms 1% 1/8 W 


RIO 


0757-0449 


6 


R: fxd metfim 20 k ohms 1% 1/8 W 


R11 


0757-0449 




R: fxd metfim 20 k ohms 1% 1/8 W 


R12 


0698-3551 




R: . fxd metfim 280 k ohms 1% 1/8 W 


R13 


0757-0959 


1 


R: fxd metox 30 k ohms 2% 1/4 W 


R14 


2100-1777 


1 


R: var20kohms10%1/2W 


R15 


0757-0936 




R: fxd metox 3300 ohms 2% 1/4 W 


R16 


2100-1948 


1 


R: var 50 k ohms 5% 1 W 


R17 


0698-3551 




R: fxd metfim 280 k ohms 1% 1/8 W 


R18 


0757-0442 


1 


R: fxd metfim 10 k ohms 1% 1/8 W 


R19 


0757-0465 




R: fxd metfim 100 k ohms 1% 1/8 W 


R20 


0757-0465 




R: fxd metfim 100 k ohms 1% 1/8 W 


R21 


0757-0449 




R: fxd metfim 20 k ohms 1% 1/8 W 


R22 


0757-0449 




R: fxd metfim 20 k ohms 1% 1/8 W 


R23 


0757-0449 




R: fxd metfim 20 k ohms 1% 1/8 W 


R24 


0757-0449 , 




R: fxd metfim 20 k ohms 1% 1/8 W 


R25 


0757-0434 


1 


R: fxd metfim 3650 ohms 1% 1/8 W 


R26 


0757-0924 




R: fxd metox 1000 ohms 2% 1/4 W 


R27 


0757-0900 




R: fxd metfim 100 ohms 2% 1/4 W 


VR1 


1902-3070 


1 


VR: breakdown 4.22 V 400 mW 


VR2 


1902^0022 


1 


VR: breakdown 2.67 V 400 mW 


VR3 


1902-0049 


1 


VR: breakdown 6.19 V 400 mW 


' 








A3 MISCELLANEOUS 




0340-0060 


5 


Insulator 


* 




0360-0124 


2 


Terminal, test point 


( • 

/ 




0360-1244 


1 


Insulator 


■ / 




' 






M ^ 


A4 


01817-62901 




A: module assy: step generator / 


Cl / 


0160-2357 




C: fxdcerfdthlOOOpF -20%,+80% 


C2 


0150-0093 




C: fxd cer .01 uF -20% +80% 100 wVdc 


C3 


0160-2142 


1 


C: fxdcer.0015uF -20%+80%10dwVdc 


C4 


0160-3391 


1 


C: fxd tubular 10 laF 10% 100 wVdc 


C5 


0150-0093 




C: fxd cer .01 uF -j20% +80% 100 wVdc 


C6 


0160-0157 


1 


C: fxd cer 4700 pF 


ll0% 200wVdc 


■ ■ C7 


0160-2357 




C: fxd cer fdth IOC 


i0pF^20%+80% 


CR1 


1901-0347 


1 


CR: Si 


i . t ’ 


CR2 


1912-0012 


1 


CR: Ge 


: 1 
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Table 6*3. Model 1817A Replaceable Parts (Con't) 



Ref 

Dcsig 


HP Part No. 


TO 


Description 
(See Table 6*1.) 








A4 (con't) 


J4 


1250:0922 


1 


J: jack 


LI 


9170*0029 




L: bead, ferrite 


L2 


9170*0029 




L: bead, ferrite 


L3 


9170*0029 




L: bead, ferrite 


L4 


9170*0029 




L; bead, ferrite 


L5 


9170*0029 




L: bead, ferrite 


L6 


9170*0029 




L: bead, ferrite 


L7 


9100*2256 


1 


L: fxd.56uH 


L8 


9170*0029 




L: bead, ferrite 


L9 


9170*0029 




L: bead, ferrite 


Q1 


1853-0034 




Q: Si pnp 


Q2 


1853*0034 




Q: Si pnp 


Q3 

V 


1853*0034 




Q: Si pnp 


R1 


0757-0895 


1 


R: fxd metox 62 ohms 2% 1/4 W 


R2 


0757*0951 


1 


R: fxd metox 13 k ohms 2% 1/4 W 


R3 


0757*0940 


1 


R: fxd metox 4700 ohms 2% 1/4 W 


R4 


0757-0904 


1 


R; fxd metox 150 ohms 2% 1/4 W 


R5 


0757-0917 




R: fxd metox 10 ohms 2% 1/4 W 


R6 


0757-0900 




R: fxd metox 100 ohms 2% 1/4 W 


R7 


0757-0941 




R: fxd metox 5100 ohms 2% 1/4 VV 


R8 


0757-0941 




R: fxd metox 51 00 ohms 2% 1/4 W 


R9 


0757-0935 


1 


R: fxd metfim 3000 ohms 2% 1/4 W 


RIO 


0698-7341 




R: fxd metox 27 ohms 2% 1/4 W 


R11 


0757-0931 




R: fxd metox 2000 ohms 2% 1/4 W 


R12 


0698-7341 




R: fxd metox 27 ohms 2% 1/4 W 


R13 


0730*0161 


1 


R: fxd car 50 ohms 1% 1 W 


W1 


01817-61606 


1 


W: cable assy, step trigger 


VR1 


1902-3024 


1 


VR: breakdown 2.87 V 400 mW 








A4 MISCELLANEOUS 




1460*1037 




Spring, diode mount for A4CR2 


, ^ 


9170*0029 




L; bead, ferrite 




9170 0952 


1 


L: bead, ferrite 




9170-0954 


1 


L; bead, ferrite 




01817*00602 


1 


Shield, step generator 


V 


01817*22301 


1 


Holder 




01817-26507 


1 


Board, resistor holder 











Section VI 

Model 181SA/181SB/1817A Table6-3 








.... . 









/' ,' .• , '. ... 1 ,..' ■' . .,, <) 

MeM iai6A/l81^1817A 



-' ■> 

■ jl> 



7-1. MANUAfi^ CHANGES. 




SECTION VII 

MANUAL CHANGES AND OPTIONS 



SectiohVil 
Paragraphs 7*1 to 7-6, 






no options are offered for the TDR/Sampler Group. 



7*2. Thismariual applies directly to the standard Model 
181SA W 1815B TDR/Sampler and Model 1817A Remote 
Sampler having serial prefixes as listed on the title pdgeof 
this manual. Refer to the separate MANUAL CHANGES 
sheet supplied with this rhanual for new instruments and 
errata. ■ ' ' ^ 

7-3. OPTIONS. 

I ' • [ ' 

7*4. Options for an HP instrument are standard 
modifications installed at the factory. At the present time, 



7-5. SPECIAL INSTRUMENT. 

7-6. Modified versions (per customer's specifications) of 
any HP instrument are available on special order. The 
manual for these special instruments (having electrical 
modifications) will include a separate insert sheet that 
describes the modification and any special manual changes 
in addition to the MANUAL CHANGES sheet (if 
applicable). (Contact the nearest HP Sales/Service Office if 
either of these sheets is rhissing from the manual of a 
special instrument. Be sure to refer to the instrument by 
its full specification name and number. 



>'1 







SictkmVm 
Tabit 8-1 



Model 1815A/1815B/1817A 



Table 8>1. Symbols and Convmtions 



Refer to M1L-STO-15-1A for schematic symbols not listed in this table. 
= Etched circuit board 





m 






ii 











] 



o— 

p/0 

cw 

H C 



V 

'i' 





>- 






- Ft cmt panel marking 

- Rear panel marking 
= Front panel control 

I 

> Screwdriver adjustment 
= Part of 

s Clockwise end of vari* 
able resistor 

= No connection 



= Waveform test point 
(with number) 

= Common electrical point 
(with letter) not necessarily 
ground 

= S>«igle pin connector on board 



= Pin of a plug-in board 
(with letter or number) 

= Main signal path 

= Primary feedback path 

t, 

= Secondary feedback path 

= Optimum value selected 
at factory, average 

5 value shown; part may 
have been omitted. 



0 



r 

/rA 



0 

I 

s 



I 



I 



= Field effect transistor 
(N-channel) 

= Breakdown diode 



= Tuniiel diode 



= Step recovery diode 



Circuits or components drawn 
with dashed lines (phantom) show 
function only and are not intended 
to be complete. The circuit or 
component, is shown in detail on 
another schematic. 

Unless otherwise indicated: 
resistance in ohms 
capacitance in picofarads 
in^ctance in microhenries 

Wire colors are given by 
numbers in parentheses 
using the resistor color code 
[ (925) is wht-red-grn ]• 

0 - Black 5 - Green 

1 - Brown 6 - Blue 

2 - Red 7 - Violet 

3 - Orange 8 - Gray 

4 - Yellow 9 - White 

Switch wafers are identified 
as follows: 




8*0 
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Model 18i5^1815B/1817A Paragraphs 8*1 to 8-16 

SECTIONVm 

SCHEMATICS AND TROUBLESHOOTING 



8-1. INTRODUCTION. 

8*2. This MCtioh contains schematics, repair and 
replacement information^ component identification 
illustrations and troubleshooting tips. Table 8*1 defines 
symbols and conventions used on the scherhatics. Tables 
8*2 and 8*3 and Figure 8*7 provide guides to locating 
common problems. 

8-3. REFERENCE DESIGNATIONS. 

8*4. The unit system cf reference designations used in this 
manual is in accordance with the provisions of the 
American Standard Electrical and Electronics Reference 
Designations^ dated August, 1965. Minor variations due to 
design and manufacturing practices not specifically 
covered by the standard may be noted. 

8*5. Each electrical component is identified by a class 
letter and number. This letter-number combination is the 
basic designation for each component. Components which 
are separately replaceable and are part of an assembly 
have, in addition to the basic designation, a prefix 
designation indicating, the assembly on which the 
component is physically located. Components not located 
on an assembly will have only the basic designation and 
are listed in the replaceable parts list (Section VI) under 
Chassis Parts. 

8-6. All romponents within the shaded areas on the 
schematics are physically located on etched circuit boards 
and should be prefixed with the assembly numb^ assigned 
to the particular board (e.g., resistor R 23 on assembly A2 
is referred to as A2R23). There may also be an R!^3 on 
several other assemblies but the assembly designation will 
always be different (A3R 23, A9R 23, etc). 

8-7. CIRCUIT BOARDS. 

8*8. The following paragraphs provide information 
regarding component identification, pin numbering 
systems, use of heat sinks and special soldering 
considerations. 

8-9. BOARD CONNECTIONS. 

8^10. Connections to the circuit boards are of three 
general types: direct wire, coaxial cables to snap-on jacks 
and coaxial cables solder^ directly to the board. Figure 
81 shows the types of board connections used. The pins 
on the circuit b^rd are coded with the wire color coding 
number. 
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Figure 81. Circuit Board Connections 



811. COMPONENT 9DENTI FICATION. 

812. Locations of components on etched circuit boards 
are illustrated in photos adjacent to the schematics. Since 
the schematics are drawn to show function, a particular 
etched circuit board assembly may be shown on several 
schematics. The component-identification photo is located 
next to the schematic that shows most of the circuitry on 
the board. Components located on the chassis are 
identified in illustrations preceeding the assembly 
breakdowns. 

813. REPAIR AND REPLACEMENT. 

8-14. Most electrical components are accessible from the 
component side of the etched circuit board. Section VI 
provides a detailed parts list for use in ordering 
replacement parts. If satisfactory repair cannot be made, 
contact the nearest Hewlett-Packard Sales/Service Office 
(address at rear of manual). If shipment for repair is 
recommended, refer to S^tion II for repackaging and 
shipping instructions. 

815. SERVICING ETCHED CIRCUIT BOARDS. 

8-16. The units of the TDR/sampler , group use 
plated-through type etched circuit boards. When servicing 
this type of board, components may be removed or 
replaced by unsoldering from either side of the board. 
When removing large components such as potentiometers, 
rotate the soldering Iron tip from lead to lead while 
applying pressure to the part to lift It from the board HP 
Service Note M-20D contains additional information on 
the repair of etched circuit boards. The important 
considerations are as follows: 



81 
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Purtgrufiht^B^JtoB-Ti Model 181 5A/1815B/1 81 7A 



a. Do not apply exte^e hMt. 

b. Apply heat to component lead and remove lead ^ith 
a straight pull away from tlw board. 

c. Use a toothpick or wooden splinter to clean hole. 

d. Do not force leads, of replacement components into 
holes. ' 

8*17. If the plated metal, surface (conductor) lifts from 
the board, it may be cement^ back with a quick-drying 
acetate-base cen^t (used sparingly) having good 
insulating properties. An alternate method of repair is to 
solder a good conducting wire along the damaged area. 

8-18. SWITCH MAINTENANCE. 

8-19. The slide switch on the front panel is lubricated 
with a silicon-type grease and normally requires no 
maintenance. If the switch contacts become dirty, causing 
faulty operation, clean contacts with a mild solvent and 
re-lubricate with a silicon-type grease. 

I I ' ■ ' 

8-20. REMOTE SAMPLER. 



c. Grasp the new diode by the post. Do not handle the 
glass bead. The bead is quite fragile and continued 
handling will weaken the device. 

d. Insert ^e assembly straight into the sampler. (A 
lateral blow will break the gl^ bead.) The glass bead will 
center itself in the bottom of the hole. 

e. Replay the diode retainer and carefully tighten the 
screw until it is snug. 

f. Recalibrate the instrument as outlined in Section V. 

• ' 

g. The diodes may be damaged by the following: 

1. Rough handling. 

2. Static discharge of approximately .2 ergs. 

3. Soldering irons that induce 60-cycle pickup and 
leakage currents. 



CAUTION 



8-21. SAMPLER BLOCK. Do not solder anything in the diode 

circuits without great care. 

8-22. (the sampler block is to be repaired at the factory 
only. The diodes and pick-off resistor may be replaced as 
described in the following paragraphs. Make no attempt to 
further disassemble the block. Do not tighten any screws 
or the 5/8-inch nuts on the ends of the sampler. Torque 
may bAfist the sampler center conductor, resulting in an 
open circuit. 

8-23. REMOVING SAMPLING DIODES. Remove the 
sampling diode(s) only after definitely establishing that 
they are faulty (refer to Paragraph 8-37 for test 
procedure). The diodes are extremely fragile and must be 
handled with caution. The following steps provide 
instructions for diode removal and replacement. 

,1 : . . . ' ^ -I : I 

Note 

The upper and lower diodes look alike 
but th^y are different electrically. 

a. Loosen the screw and slide the diode retainer away 
from the insulator as shown in Figure 8-2. 

b. Carefully withdravv the diode insulator assembly 
from the sampler. If the glass bead is broker^ it may 
rernain in the sampler. It must be removed before tho new 
diode ainembly is inserted. To remove the broken bead, 
turn the sampler upside down and gently tap the side of 

the block. Do not strike the connectors. Figure 8-2. Diode Removal 
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Mo(M 1815A/1815B/1817A 

»24. PICK-OFF RESISTOR. The pick-off resistor (HP 
Part No. 0811-2S41) can be changed by placing the 
sampler upside down and gently removing the star-tabe 
connector. UnscreW the 3/16-inch nut and black plastic 
retainer. Remove the resistor with tweezers. When 
inserting a new resistor, be sure that it fits properly into 
the small hole in the center conductor. 

/VYvSnnnrv 
> CAUTION 3 

\ajuuuuult 

The Model 1t06A Tunnel-Diode Pulse 
Gerierator normally used with the 
system for TDR purposes is a 
factory-repair item. Make no attempt to 
disassemble this unit. 



6-25. STRIPLINE AND/OR STEP-RECOVERY DIODES. 

>' ' ' , , 

8-26. Replace the sampler stripline if it is damaged or its 
capacitor becomes defective. This capacitor is part of the 
stripline assembly and individual replacement is not 
recommended. To remove . the stripline, proceed as 
follows: 

a. Remove the mark and sampler diodes from the 
sampler block. 

b. Remove the A6 board. Be extremely careful not to 
loose or mix the two step-recovery diodes (A2CR1 and 
A2CR2). These diodes look alike but are electrically 
different and are extremely small. 

' ; V 

c. Unsolder all leads from the Stripline. 

d. Remove the screw holding the round clear plastic 
disc. Very carefully bend the fine wire from across the 
stripline to a vertical position (so that when stripline is 
lifted, the fine wire will not catch on the board). Bend as 
little as nece|»ary. 

d. Rerriove the five screws holding the board to the 
chassis. Be careful not to pull the fine wire out of the 
sampler. 

8-27. If the stripline is ordered as an assembly, (HP Part 
Hp. 01817-66502) it Will come as a completed assembly 
with the step-recovery diodes and resistor board A6. H 
board A2 or cap^itpr A2C1 is defective, order HP Part 
No. 01817-26502. This will be considerably less expensive 
than ordering the entire assembly. If only disc resistor 
A6R1 is faulty, order HP Part No. 01817-66506. There is 
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Section VIII 
Paragraphs 8-24 to 8-36 

a piece of conductive rubber under the step-recovery 
diodes (A2CR1 and A2CR2). This is made from a sheet of 
RFI gasket material (HP Part No. 8160-0070). 

8-28. TROUBLESHOOTING. 

829. The most important prerequisite for successful 
troubleshooting is understanding how the instrument is 
designed to operate and correct' usage of front-panel 
controls. Often suspected malfunctions are caused by 
improper control settings or circuit connections such as 
low intensity, maladjusted trigger level, exceeding dynamic 
range, etc. Operation Section III which provides an 
explaination of controls and connectors and general 
operating considerations, and Principles of Operation 
Section IV which explains circuit theory are intended to 
satisfy this information requirement. 

830. The following paragrapn» outline procedures for 
locating and clearing problems in the TDR/sampler group. 

831. DC VOLTAGES. DC voltages are indicated on some 
of the schematics for active components (transistors, etc). 
O>ntrol setup conditions for making the voltage 
measurements are listed adjacent to each schematic. Since 
the conditions for making these measurements may differ 
from one circuit to another, always check the specific 
conditions listed adjacent to the schematic. 

8-32. WAVEFORMS. Typical waveform measurements 
are made at test points on the schematics. The waveforms 
are keyed to corresporKling test points on each schematic. 
Test points correspond to pins protruding from the etched 
circuit board. 

833. C^onditions for making the waveform measurements 
are also listed adjacent to each schematic and like the dc 
voltage measurement conditions, may vary slightly from 
one circuit to another. 

834. Voltage and waveform measurements provide an 
invaluable aid when troubleshooting an instrument. 
Applications irk:lude: choking gain of a parficula. stage, 
locating a differential amplifier unbalance, or pinpointing 
a faulty transistor. Also shown on the schematics are 
primary and secondary signal paths. Primary paths are 
shown as solid, heavy lines, and secondary or feedback 
paths are represented by heavy dashed lines. 

835. If trouble is suspected, visually inspect the 
instrument. Look for loose or burned components that 
might suggest a source of trouble. Check to see that all 
board connections are good and are not shorting to any 
adjacent circuit. If no obvious trouble is found, check the 
power supply voltages in the unit. Prior to any extensive 
troubleshooting, check the external power sources also. 

836. The following paragraphs outline procedures for 
locating and clearing problems in units of the 
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TDR/Sampler Group. Two charts and a trpubleshooting 
tree have been provided iisting common problems and the 
most likely areas of trouble. Once a problem has been 
defined, troubleshoot the suspected area using the dc 
voltages and waveforms shown adjacent to each schematic. 

8-37. CHECKING SAMPLER DIODES. To check the 
sampling diodes, proceed as follows: 

/■vvvnrnrrv 
> CAUTION V 

Never use an ohmmeter to check the 
sampling diodes. The voltage and current 
outputs of the ohmmeter may exceed 
the maximum safe input of the diodes. 

a. Connect a signal generator set for 400 to 500 kHz at 
140 millivolts to the remote sampler input. 

b. Ground test point A3TP1 and connect a monitor 
oscilloscope to A3TP2 in the remote sampler. 

c. Externally trigger the monitor oscilloscope from the 
stretcher gate signal at test point A1TP5 in the Model 
1815A. 

d. Set the FUNCTION switch on the Model 181 5A to 
TRIG+, and set the TRIGGER LEVEL control between 2 
and 3 o'clock (trace free-runs). The presentation on the 
system under test will be incoherent. 

e. Make a mental note of positions or mark the 

potentiometers with a pencil so that the potentiometers 
can be reset to their calibrated positions if the diodes 
prove good. ^ 

f. Adjust the Model 1817A BIAS CEN (A3R14) and 
RESPONSE (A3R16) and observe the monitor 
oscilloscope. All three waveforms shown in Figure 8-3 
should be seen. If not, one or both of the sampling diodes 
is faulty. This test does not check for noisy diodes. The 
easiest vvay to check for excessive noise is to substitute 
other diodes. , 

/vvvvnrnrv 
K CAUTION ? 



If both diodes are faulty, this indicates 
that much more than the maximum safe 
input has been applied. Check the 
application of the system to assure that 
excessive inputs are not being used and 
that cables are being discharged before 
connection. Costs for replacement of 
both sampling diodes will be as^sed to 
the customer even though the system 
may be vvithin the 12-month warranty 
period. ^ 
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Figure 8-3. Diode Check Waveforms 



8-38. LEAKY STRETCHER CIRCUIT. A leaky FET In 
the stretcher circuitry can be easily checked by adjusting 
TRIGGER LEVEL so that the time base does not run. Set 
the SCAN switch to MANUAL and observe the vertical 
dot drift. With VOLTS/D IV set to .05, drift should not 
exceed 1 division per second. 

I 

8-39. STEP TRIGGER AND RESET CIRCUIT. If the 
step output can not be obtained (even after adjusting 
TUNNEL DIODE BIAS), check, by substitution, that the 
Model 1106A external tunnel-diode pulse generator is 
operating properly. If another tunnel diode Is not 
available, proceed as follows: 

a. Connect a 50-ohm termination to the remote 
sampler OUTPUT or set the slide switch on the Model 
1815A, board A1, to OFF. 

b. Set the FUNCTION switch to TIME and observe a 
baseline. 

c. Appearance of a baseline confirms that the strobe 
comparator and scanner circuits are good. If the baseline is 
absent, troubleshoot the system as outlined in the 
troubleshooting tree (Figure 8*7). 

d. Set the p/dIv switch to .02. A small positive bump 
should appear at approximately the second division (where 
the step would normally start). This bump represents the 
trigger originating in the step comparator and coupled 
through pin L of the sampler cable to the Model 1817A. 

e. If fhe bump is absent, set the Model 1815A 
NSEC/DIV switch to 1 and disconnect the interconnecting 
cable from the remote sampler. Observe the signals at pin 
L and pin B. The signals should be similar to those shown 
in Figures 8-4 and 8-& 
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Figure 8-4. Waveform at Pin L, Step Trigger 
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Figure 8-5. Waveform at Pin B, Step Reset 

f. If the signal at pin L is absent or incorrect, check the 
step comparator , circuitry on board A2 of the Model 
1815A. 

g. If the signal at pin B is absent or incorrect, check 
step reset amplifier A2Q9 in the Model 181 &A. 

Note 

Do not overlook the possibility of a 
faulty interconnecting cable. 

h. If both signals are good, the trouble is in either the 
A4 pr A5 assemblies of the remote Ampler. Turn the 
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power off and measure the output impedance at the Model 
1817A Type N connector. The impedance should bs 
50±1/2ohms. 

i If the resistance is not within the tolerances of step h, 
the RL assembly (part of A4 in the remote sampler) is 
defective. Order HP Part No. 01817-66507. this assembly 
includes the small board with the resistor already installed. 

j. If the resistance checks ok, apply power again. Set 
the Model 1815A FUNCTION switch to TIME. Set the 
NSEC/DIV switch to 1. Connect the Model 1817A Type N 
output directly to a monitor oscilloscope and observe the 
output. 




Figure 8-6. Model 1817A Output Waveform 



Note / 

Adjustment of TUNNEL DIODE BIAS 
should vary the positive ampfltudd 
between 1.75 and 2.25 volts 
approximately. The small positive spike 
will not be visible on a real-time 
oscilloscope but the presence of the 
positive bump mentioned in step d 
assures that this spike will be present. 

k. If the 2-volt pulse is not observed, and/or the voltage 
does not vary correctly with adjustment of TUNNEL 
DIODE BIAS, either board A4 or A5 is defective in the 
Model 1817A. Check the dc levels as shown on the 
schematic. A most likely source of trouble is tunnel diode 
A5CR1. Occasionally the Model 1106A will still fire when 
this diode is faulty but risetime or jitter will be out of 
specifications. 
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Table 8-2. Troubleshooting Vertical Circuits 



Symptom 


Check I 


Slow Risetime 


Modelli06A. 

Readjust RESPONSE A3R16 in Model 1817A. 
ReMJust BIAS ADJ A2R1 in Model 1817A. 

Loose connection on stripline A2 in Modell 81 7A. 
Step-recovery diodes A2CR1 and A2CR 2. 

Swmp speed calibration. 


Excessive overshoot. 


Model 1106A. 

Readjust RESPONSE A3R16 in Model 1817A. 
Sampling diodes A7CR1 and A7CR 2. 


Distortion 


Readjust capacitor A3C6 in Model 1817A. 
Readjust machine screw Cl in Model 181 7A. 
Sampling diodes (Para 8-22). 

Leaky stretcher circuit (Para 8-38). 

Pick-off resistor (Para &24). 


Excenive noi». 


Readjust RESPONSE A3R16 in Model 1817A. 
ReadjustSTRCHGATEAlRSOandSMOOTH A1R11 inModel 1815 
Sampling diodes (Para 8-22). 


No step display. 


Refer to Para 8-39. 


\ ' ' ■ ■ ' • / . 1 

Table 8-3. Troubleshooting Horizontal Circuits 


Symptom 


Check 


Poor triggering, 
excessive jitter. 


Readjust TD BIAS A2R24 and LEVEL RANGE A2R8 in Model 1815A. 
A2Q2, A2CR3 and A2CR4 in trigger circuits of Model 181 5A. 


No baseline for 
sampling, baseline 
okinTDR. 


' ) ' • 

A2Q2 and associated circuits in Model 181 5A. 

1 


Short sweep. 


(> 

Readjust RAMP ADJ A2R81 in Model 1 81 5A. 

A5VR3, A5CR 1 1 , and A5Q1 1 in reset circuit of Model 1 81 5A. 
Horizontal amplifier in mainframe. 


No bright dot 


Set A5S1 to ON in Model 1815A. 

A5Q1 8 (comparator) in Model 181 5A. 

A5Q21 and A5Q22 (multivibrator) in Model 181 5A. 


Faulty MARKER UNCAL 
lamp operation. 


A5026 and A5Q27 (over-range comparator) 
in Model 1818A, 

A6028 (over-range detector) in Model 181 5A. 


BS 


0»5B-1 






I) 







OK 



CHECK HORIZONTAL ' 
AMPLIFIER IN 
MAINFRAME 



OK 



CHECK BASE 
OF A20I6 
FOR STAIRCASE 



CHECK A2TP5 



< 



OK 

r CHECK A2TP6 



< 



CHECK A2026.A2024, 
A2025, A2Q8,ANDA2Q22 



NO SI6 



I CHECK A2TP2 

INCORRECT 
OR NO SIG 



OK 

r CHECK A2CR4 , A2Q7 
AND HOLD- OFF CIRCUIT 



I CHECK A2TPI 
NO SIG 




CHECK A2CR3 
A202. A20I 



NO SIG 



notes; 

FUNCTION TRIG + 

TRIGGER LEVEL.. 2-3 O'CLOCK 
VOLTS/DIV-._-.-.5 

MANUAL /DENSITY .CCW 

NSEC/DIV...--.. I 



OK 

CHECK A20I6-A20I8 



CHECK A5TP3 

NO SIG 



/ 
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Figure 9*9. Model 1815A or B Assembly Locations 
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Figure 810. Stretcher, Vertical Amplifier and Countdown Assembly A1 Parts Locations 
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Figures 8-11 and 8-12 



DC VOLTAGE MEASUREMENT CONDITIONS 



FUNCTION . . . . . TRIG+ HOLD OFF 

NORM, SIGNAL AV<3 . • . ................ 1 . NORM TRIGGER LEVEL . 

NSEC/DIV . . . . 1 

VERTICAL POSITI 

VOLTS/DIV .... .5 

No input signal. 

SCAN..; ..NORMAL 

MANUAL/DENSITY .............. * Full ccw Terminate remote san 



HOLD OFF .Full cw 

TRIGGER LEVEI free-run trace 

VERTICAL POSITION Trace mid-screen 

I • 

■ . . { 

No input signal. 



MANUAL/DENSITY .............. * Full ccw Terminate remote sampler OUTPUT in 50 ohms. 

WAVEFORM MEASUREMENT CONDITIONS 



Square^wave Generator 0.5 V at 500 MHz square wave to remote sampler INPUT. Terminate 

remote sampler OUTPUT into 50 ohms, trigger output to 181 5A 
trigger input connector using 20-dB pad. 



181 5A 

FUNCTION .......... . . .-TRIG 

NORM, SIGNAL AVG .... . . . . NORM 

VOLTS/DIV .1 

NSEC/DIV ,.. ... :...... ,100 

SCAN .... .... .NORMAL 



MANUAL/DENSITY . . Full cw 

TRIGGER LEVEL stable display 

MARKER ZERO Full ccw 

MARKER POSITION Full ccw 

Exceptions to these settings are noted by each applicable 
waveform. 



+ 2V... 



-2.2V.,, 




+ 0.8V;, . 




AITP2 



1 V/DIV 

2 MS/DIV 



AITP3 



2 V/DIV 
2 MS/DIV 




AITP5 



10 V/DIV 
0«rUSEC/0IV 



IIISA-B-e 



Figure 811. Stretcher, Vertical Amplifier Measurements 
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Figure 812. Stretcher, Vertical Amplifier Schematic 
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DC VOLTAGE MEASUREMENT CONDITIONS 



FUNCTION .......TRIG+ 

NORM.SIGNALAVG.. ...... NORM 

VOLTS/DIV .5 ^ 

NSEC/DIV............. 

trigger LEVEL Full ccw 

WAVEFORM MEASUREMENT CONDITIONS 

Square-wave Generator ... 0.5 V at 500 MHz square wave to remote sampler. INPUT. Terminate 

remote sampler OUTPUT into 50 ohms. Trigger output to 1 81 5A 
^ trigger input connector using 20-dB pad 



P/0S2 



♦ 15V -♦ 



1815A 

f . . ' 
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NORM, SIGNAL AVG NORM 
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TRIGGER LEVEI stable display 
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VOLTS/DIV 
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‘ " • i , ■ ' , 
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MARKER POSITION Full ccw 

Exceptions to these settings are noted by each applicable 
waveform. 
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Figure 8-16. Countdown Circuit M^surements 
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DC VOLTAGE MEASUREMENT CONDITIONS 



FUNCTION . . . TRIG+ MANUAL/DENSiP 

NSEC/DIV 1 

TRIGGER LEVEL . 

VOLTS/DIV 5 

NORM, SIGNAL AVG NORM SCAN ........... 



MANUAL/DENSITY Full ccw 

TRIGGER LEVEL. 2 o'clock 



SCAN..... NORMAL 



WAVEFORM MEASUREMENT CONDITIONS 



Square-wave Generator 



0.5 V at 500 MHz square wave to remote sampler INPUT. Terminate 
remote sampler OUTPUT irtto 50 ohms. T rigger output to 1 81 5A 
trigger input connector using 20-dB pad. 



1815A 

FUNCTION ...-TRIG 

NORM, SIGNAL AVG NORM 

VOLTS/DIV .1 

NSEC/DIV.................... 100 

SCAN ..........NORMAL 



MANUAL/DENSITY .Full cw 

TRIGGER LEVEL stable display 

MARKER ZERO Full ccw 

MARKER POSITION Full ccw 

Exceptions to these settings are noted by each applicable 
waveform. 
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Figure 8-36. Step Generator Measurements 
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Figure 8-37. Step Generator Schematic 
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IMPEDANCE OVERLAYS 

6CK)HMSYSTEM 

75-OHM SYSTEM 

,' ' ’ ' ' ■ . . . 

IMPEDANCE CONVERSION OVERLAYS 

fOR ■ 

TOR (TIME-DOMAIN REFLECTOMETER/SAMPLER) 



obtain direct impadanoe indications in 50-ohm or 75-ohm devices 
or systems. Proceed as follows: 

1. Calibrate TDR . 



a. For TDR of 50-ohm system, calibrate according to 
procedure in Section III of operating and service manual. 

b. For TDR of 75-ohm system calibrate according to 
procedure in operating note for 75'Ohm adapter. 
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2. Make required connections and instrument settings. Note selected 
p/divislon and select corresponding impedance overlay (value of 
p, reflection coefficient, appears at top of overlay) . 

3. Place selected overlay on face of CRT. Use index marks to 
position overlay at center and along horizontal and vertical axes 
of graticule. (Cut overlay to fit CRT face.) 



Note 



Values indicated for p and have been located 
on the overlay to compensate for parallax when 
taking pictures. 

4. Position display with 50-ohm or 75-ohm reference line at 
center of overlay. 

5. Ndte magnitude of disturbance on display and reed impedance 
value, Z^, from right-hand column on overlay. Corresponding 



HP Part Number: 01815-90007 
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MA!N4| al changes 




MANUAL lOEimnCATibN 



rn^rnmlm 181^/181 5B/1817A 
Msfrinlsd: J&n^m 

tart liHinibtr: 01817i90901 



rr- — umt tiontaina iini^rtant infomiAtidh for comctiiig manual erron and for adapting the manual 

to inatrumenta containing improvements made after th0 printing 

'^Tb :uM this supplement: 

Malto all ERRA^ corrections. 

Make all appropriate serid number related changes indicated in the tables below. 



Serial Prefix or Number 

998-^(18158) 



Make Manual Chansei 



9:7^,879-(181SA) 


1,2,3 


1114A(i^15A) 


1 thru 4 


1114A0b366-9b(1815A) 

1130A(1B1^A) 


1 thru 5 , 


1241A (18158) 


1. 2, 4, 5. 7 


1318A(181S^) 


1,2, 4. 5, 7, 8 



^ Serial Prefix or Number — 


MB Make Mapual Ghan^ee ■, 


975-, 976^(18158) 




1117A(liB15B) 


. 1^;2.4 ■■ "■ 


1139A (18158) 






■ krA-. '■ ' 


miAfl^iSA) 1 


lthru^'6.' 


1313A tiisi BA) 


' ' ' 

I'thfuB, 8 


1501A(1$15A) 


> >v'T 

1tKi^'6;8,9 "'k: 



\V! 

; m’'- 

■m 






v':V 

;■ 'ikyMi 

; y Add fbitowing paragraph immediately after paragraph^ • X i' ' 

X;^y >t9A. INS^ ' 

3-19B. Model 181 5A marker dot may have excessive displ^ interisjiy and burn the CRT when installed 
' in tdl-series or 183-series oscillos(X)pa ;nrtainfram bii^irt|ilhe CRT in these mainframes, turn 

the marker dpt off by rerhpving Model :1815A from thi> bscillosCbbb bnd setting the NORM/OFF 
switch (SI cm board assembly Al ) to (^FF. When Model 18l8A is used in other mainframes, reset 

NOi^/OFTto NORM’for:useof diemarke;rbot;y:^;':X'>^ ' 

Inserttbefbllowinb betvveen paragraph 3*7()anbi^ 
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\ N '« 



'n 






’ C- 



ciLUTiON. 

The HP warranty is void for any Model 11 08A Tuhhel-drode Pulse Generator damaged 
by mistreatment. V\men using the Model II 8^ Group with the Model 11 06A 

for TOR applications, pes^m the fOllojirihg procedpr^ exac^^ Prior to connecting the 
Model 1 106A^ set the Mode) 181 5A ftont*penel TUNNE); DIODE BIAS control fully 
,.cbOnterclocloi)nte< Connb^ ^ 









:'^E 



Manual change aupplements are reviled as often n ne c eaaary tb keep manual# aa current and accurate ae poMible. Hewlett-Packaid 
recoeimende that p«riodicn}|.V^^.t^ the laltlmt aditioii of thia aupplement FVee copiea are available from all HP offfcee. When 
irequeeting copiea quote the manual' identifibatitth Information from your supplement, or the model number and print date from the 
title page ^f the manual. 
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1816A/1815B/1817A 

ERRATA (CofiM 



01817-90001 




CAUTION 



(Cont'd) 




With tht torizcmtd fcilt untxpindfd. slowly adjust TUNNEL DIODE BIAS cldckwist until 
a stap Just appaars. Stop adjustnmt of RUNNEL DIODE BIAS. Continuad dockwisa adjustmant 
of TUNNEL DIODE BIAS will caiPa tha Modal 1106A to ramain in tha high voltaga stata. 
Oparation of tha dibda in tha high voltaga sitiita for nsora than a briaf pariod will dastroy tha 
' <Hoda. 

A 1^3-3, 

In f; jura 3-2, dalata "SO OHM LOAD'^ 

Paga 3-3, paragraph 3*25« 

Raplaca Nota with following: 



A 



/' 



// 

/■ I 



",7 

7 ' 



Two tats of pvarlays ara includad in an aoyelopa ihsida ^a re r cover of this manual . These overlays 
allow diract'imerpretation of ditplavMrom l^ohrn arid 75-ohm systems. Tha o^^^ 
for use on all 1 8Q-tariai mainframes except Modal 1 82C. If impedance overlays are desired for the 
larger CRT of Mcdd 1820/ order HP Part No. 01 81 5-90902. 

Page 3-4, ' , ■'(' ' , i, 

Raplaca paragraph 3-30 with the following: \ 

3-30. Due to Internal circuit delays, tha osciiloscopa must bO triggered before application of the pulse to be 
observed, the actual delay required varies with the setting of the NSEC/DIV switch. Refer to table 3-1 for 
the approximate delay required for each svvitch setting. Whan triMaring on a sine-wave input, the delay may 
not be necessary because the signal is repatitiye. 

table 3-1 Trigger Delay 



Page 3-6, figure 3-4, a 

Add the following note' after step 8: 



,7 

NSEC/piV 

RangaA/'’::v 


Delay in ns 
approx. 


' .. v.\ ' ' 




60 






70 






250 


' 1 . A \V . 




2000 




\"'V. ' 






I) 












NOTE 



Use steps 1 through 5 for Vertical axis calibration when the transition from the different 
ihrij^ance to SOdhms is through an active probe (such as the HP Model 1 1 20A). 



, , A V 

in atep 9, change figure aa|Shown below: 
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MoCM 1815A/1815B/1917A 



01817-90801 



ERRATA 

A 3-9, figure 3-4 (Corn'd)/ 

Inrert btfort stop 10: 

To mak« VOLTS/DIV calibration of tht vortical axi j, prooMd at follows: 

In ttap 10 add following: 

Sat FUNCTION to TRIG^. 

A Riga 4-13. paragraph 4-123, 

Chang* A7CR1 to A7C1 and A7CR2 to A7C2. 

A P»ga 4-1^, paragraph 4-1 26, 

Changa laitiantanoa to: 

Capacitor C3 (icraw on chassis) is adjustad for minimum low-fraquency distortion. 

A Page 5*0, table &1, 

Tunnel-diode Pulse Geharetor: Add HP 11 06A. 

Square-wave Generator: Delete HP 222A, Add HP 801 1 A. 

Monitor Oscilloscope: Delete 140A, 1421A, 1402A, 180A, 1820A, and 1801A. Add 1740A. 

DC VTVM HP412A: Change to HP 3465A. 

Signal Generator: Change HP 608D to HP 608E. 

Time-mark Generator: Change to HP 226A. 

Power Divider: Add HP 11 549A. 

Page 5-2, table 5-3, 

Otange the deflection requirements to 8 div ±5% for the .01 and .005 VOLTS/DI V settings. 

A Page 5-3, table 5*4, 

For 1 K NSEC/DI V, 2(X) EXPAND, (^ange time-mark Generator setting to .2 jiiSEC, deflection to 1 mark. 

Page 5-4, paragraph 5-12, 

' Change steps n and p to read as follows: 

n. Set the FUNCTION switch to AIR. The horizontal length of the line should be 501^ for 1815A and 15% for 
1815B of the length obtained in the TIME position. 

p. Set the FUNCTION switch to POLY. The horizontal length of the line should be 33% for 1815A and 10% for 
18158 of the length obtained in the TIME position. 

A Page 5-5, figure 5-5, 

Change square-wave generator to signal generator. 

^ Page 5-5, paragraph 5-1 9a, 

Delete: TUNNEL DIODE BIAS .... mid-range; p/DIV and VOLTS/DIV CAL pots . . . mid-range. 

Page 5-5 and 5-6, 

Delete: Paragraph 5-1 9d and 5-1 9e. 

A Paragraph 5-19g: Change 400 ns to 320 ns. 

A Paragraph 5-20, 

Add following NOTE: 

NOTE 

This step is not required if it is possible to get a pulse on screen when a tunnel diode mount and 
a 50-ohm load are connected to the sampler input and output respectively. 



A Paragraph 5-20a, 

Add: Set the signal generator to provide a tine wave of approximately 140 mV at a frequency between 100 MHz 
and450MHz. 

Page 5-6, figure 5-7, 

Cl : Change to G3. 

A3C5: Change to A3C6. 

A Figures 5-9, 5-11, 5-12, and 5-19, 

Replace with fi^^res supplied with this supplement. 

A Page 5-7, paragraph 5-22, 

Ad^^following after 5-221: 

la^^jutt BIAS ADJ potentiometer A2R1 in remote sampler for maximum sampling efficiency (maximum dot 
) ? Reparation). If the trace breaks up or saturates and the trace goes off screen, readjust SMOOTH potentiometer 
to maintain slightly greater than 100% sampling efficiency as shown in top waveform of figure 5-11. 



i| Modtl 18I6A/I81SB/18I7A 
ERRATA (Cofit'd) 






A PagtS-B, 

Chfngi paragraph 5*24a to rMd: 

a. Connact TUNNEL DIODE MOUNT to tha ramoti lamplar INPUT. 

Dalata paragraph 1^2411. 

Changa paragraph 5-240 to raad: 

0 . Sat FUNCTION twitch to TRIG+. 

Ghanga paragraph 5*24g to raad: 

g. Adjust capacitor C3 (machina scrawl in tha ramota samplar for a display of pulse shape most like point B in 
figure 5>12. Dp not run tha screw in to where it breaks the pickoff assembly. Adjust A3CS for a display of 
pulse shape most like point A in figure 5-12. Repeat these adjustments to minimize interaction and achieve 
<3% rounding of pulse top. 

A Page 5-9, paragraph 5-26d, 

Add "approximately"' before -0.3 volt. 

A Page 5-10, paragraph 5*29, 

Change 5-29j. as follows: 

j. Sat the time-mark generator for lO-ns output. 

/ Delete 5-29n. 

/ Change 5-29p. as follows: 

p. Set the time-mark generator for 2-ns output. 

A Page 5-10, paragraph 5-30, 

Delete step b. 

A Page 5-12, 

Paragraph 5-34m: Perform this step after disconnecting the test power supply (Paragraph 5-34u). 

A Page 5- 12a, Performance Check Record, 

Under Para. Ref.: 

Change 5-8 to 5-7, 5-13 to 5-12, 5-14 to 5-13, 5-17 to 5-16, 5-18 to 5-17. 

Page 6-2, table 6-2, 

A2: add to description (181 5A only). 

ADD: A2, HP Part No. 01815-66506, A: board assy, horizontal (18158 only). 

Add: J2, HP Part No. 1250-0102, 1, J: BNC (input). 

R5: Change to HP Part No. 210(^2488, R: var comp 10 k ohms 20% 1/2W. 

Add: R12; HP Part No. 0757-0834; 1; R: fxd metfim 5620 ohms 1% 1/2W. 



Page 6-3, table 6-2, 

Change HP Part No. 01815-67408 to 00180-67402, A: Knob assy: trig level, hold off. 
Page 6-4, table 6-2, 

Add: CR18, HP Part No. 19010040, CR: Si. 

Add: CR19, HP Part No. 1901-0040, CR: Si. 

Page 6-5, table 6-2, 

Q12, Q13, Q14, Q15: Change to HP Part No. 1854-0234, Q: Si npn. 

Page 6-6, table 6-2, 

A1 R35: Change to HP Part No. 2100-3162, R: var trmr 200K 10% C SIDE-ADJ. 

A1 R49: Change to HP Part No. 0757-0946, R: fxd metfim 8.2K ohms 2% 1/8W. 





Page 6-7, table 6-2, ^ 

A2C3: Change to HP Parpo. 0160-2306, C: fxd mica 27 pF 5% 300 wVde. 

\ Page 6-8, table 6-2, 

C34: Change to HP Part No. 0140-0196, C: fxd mica 150 pF 5% 300 wVde. 

CR1: Change HP Part No. to 1901-0535. / 

CH2: Change HP Part No. to 1901-0535. 

Page 6-9, 

\ L9: Change to HP Part No. 9100-2265, L: fxd 10 /iiH. 

, L1 1 : Change to HP Part No. 9100-2265, L: fxd 10 /iH. 

Page 6-14, table 6-2, 

CR 14: Change to CR: Ge. 

\ Q4: In description, change 2N3904 to 2N3906. 

Page 6^19, table 6-2, 

R3, 4 for (18158): Change to R3 (18158) total quantity 1. 

Change: r 1\4 (1815A) to HP Part No. 0698-3410, R: fxd metfim 3160 ohms 1% 1/2W (1815A). 
Add: R4, HP Part No. 0698;4174, 1, R: fxd metfim 17.88k ohms 1/2% 1/4W (18158). 

A9R5: Change to HP Part No. 0757-0421; R: fxd metfim 825 ohms 1% 1/8W. 





EHRATA tbonfd) 



01817-90MI1 



PNP E-aO. taWt 6-% 

Chingi W8 dMcri^ioA to rtid: 

W: in t ireonnoctingciblf aity <1817A to 181BA or 181BBK 
1400^1024: Qiangp b HP Nrt No. 14004)063, Qamp» cablo. 

\ DalOtf : Loud, 60^m, HP PKt No. 900A. 

r |i8>22,tablf 8-3, 

A3: Add HP Port No. 01817-68603. 

MCI: Changi to U1. 
ripgt 8>23, taUt 6-3^ 

A3VR2: Ghanga to HP Part No. 1002-0126, VR:braakdown 2.61 V5%. 

\A4C3: Changi to HP Part No. 0180-2257, C: fxdcar 0.0015/iF 10% 600 wVdc. 

A4C4: Changa to HP Part No. 0160-2257, C: fxd car 10 pF 5% 600 wVdc. 
iMCRI: Changa to HP Part No. 1901-0536, CR: hot carriar. 

Dalata: Load, 50-ohm, HP Part No. 909A. 

Plga\624. tabla 6-3, 

RB: Changi to 510 ohmi 
Page ^25/6-26, taUe 63, 

Add the following: 

A7, 1901*1010, A: Any block, sampling w/J2, J3 
dRI, 1901-0659, 2, CR: sampling (black, top) 

CR2, 1901*0553, 1, CR: sampling (clear, bottom) 

R3, 081 1*2642, R: fxd 680 ohms (pick off) 

Page 63l paragraph 8-24, 

Chanj^ pick-off resistor to HP Part No. 081 1*2642. 

Figures 8^, 65, 66, 61 1, 616, 619, 622, 625, 627, 632, 8*36: 

Raplacfl with figure supplied with this supplement. 

Page 64, figure 63, 

Replace with figure 69 in this supplement. 

Page 8*5, \ 

A Paragraph 639J: In NOTE, change 2.25 volts to 2.40 volts. 

Paragraph 639k: Change A5CR1 to A4CR2. 

A Add the following paragraph to 639. STEP TRIGGER AND RESET CIRCUIT. 

I. If the 2*volt pulse was observed and it is suspected that the TUNNEL DIODE MOUNT is defective, connect the 
tunnel diode mount cable (HP Part No. 01817-61603) to J4 of the 1817A and connect the TUNNEL DIODE 
MOUNT to the other end of the cable. Add the necessary adapters and a 50*ohm feedthrough termination to 
the output of the TUNNEL DIODE MOUNT. Connect TUNNEL DIODE MOUNT to a 50-MHa oscilloscope. 
Observe the output waveform shown in figure 8-6A. When the TUN^^EL DIODE BIAS on the front panel of 
the 1815A is set fully CCW, the most positive excursion of the waveform will normally be approximately ^60 mV. 
As the TUNNEL DIODE BIAS is adjusted in a CW diraction, yoi^ should be able to obtain the waveform in 
figure 66A when the TUNNEL DIODE MOUNT fires. If you can not obtain the waveform in figure 8-6A, the 
TUNNEL DIODE MOUNT is probably defective. 

Page 610, figure 610, 

R1 : Change reference designator to R2. 

R2: Change reference designator to R1. 

^ Add: CR1 between 04 and R14 on reverse side of board. 

Figures 61 1 , 61 6, 619, 622, 625, 627, 632, 636, 

Change 500 MHz to read 500 kHz under WAVEFORM MEASUREMENT CONDITIONS. 

Page 611, figure 612, 

A8S1 : Change VOLTS/DI V settings as follows: 

A8R13; .005tb.5 
A8R15: .01 to .2 
A8R17: 02to.1 
A8R21: .1 to .02 
A8R23: .2to.01 
A8R25: .5 to .005 

A A9S1: Add color code (9) on wire between A8R1 and A9S1. 

A A9S1 : Add color code (0) on wire between A8S1 and TRIG- contact on A9S1 . 

Page 613/614, figure 615, 

Add: CR18 between emitter of 012 and jurtetion of R47/R48. Connect anode to emitter lead. 
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Mo(M 181^1816B/18t7A 

ERRATA (Cont^) 

Pi 0 i S-13/8>14;tigurt 8-15 

Add: CR19 bit¥W i n tmitttr of Q13 and junction of Q15/A8R27. 
A9R5: Changa value to 825. 

CAL f^^tiomatar R5: Change valua to 10k ohms. 

Make the change at iho^ in figure 1 in this supplamant. 

A A1R49: Change value to 8 . 2 K. 

A Delete (927) dolor code bat¥veen A9R5 and AK1. 

A Chahgi (97) color coda between H3 and A9R5 to (96). 

Page 8-13/8-14, figure 815/ 

A Add (904) color code between R4 and A9S1. 





P/0A1 



^lOOV 




T 



TO OSCILLOSCOPE 
MAINFRAME 



Connect anode to emitter lead. 




TO 

R45 




0T817-90901 




Figure 1 

A Figures8‘17, 8-20, 823, 826, 833, and 8-37, 

Make changes indicated in table 2 of this supplement. 

A Page 8* 15, figure 817, 

S2: C2iange (28) color code to (902). r 

Add (4) color code between A8S1 .5 contact and junction to third contact from bottom on next stage of A8S1 . Delete 
(0) color code from sante Junction to (4) wire. Add (0) color code between junction with (4) wire and contact on 
A7S1. 

A8S1 : Reverse labeling of switch A8S1 . For example, .005 changes to .5 and .5 changes to .005. 

A Page 816, figure 818, 

Change L3 to L13. 

A Page 817, figure 820, 

Modify schematic as shown below: 
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i A 1 Q 21 
A 2 Q 2 



B: dtittt ~ 12 . 3 'V 

B:OV 

E:-0.7V 



bcVdltif^ 



iiadB 



A 2 Q 10 



A 2 Q 13 



A 2 Q 14 

A 2 Q 16 



A 2 Q 17 

A 2 dl 8 

A 2 Q 19 



A 2 Q 21 
/ A 2 Q 22 
A 2 Q 23 
A 2 Q 25 

A 2027 



A 2 Q 28 



^029 

A 2 Q 30 

A 2 Q 31 

A 5 Q 4 

A 5 Q 5 

A 5 Q 7 



A 5 Q 13 



A 2 Q 8 



A 2 Q 9 



S /' 



B: + 17.5 V 
C:+ 3 . 6 V 
E: +19 V 

B: + 17.5 V 
C:+ 3 V 
E:+ 19 V 
C: +3 y 
B:+ 2 . 4 Vto 
+ 4 .SV 
C: + 16.5 V 
E:+ 1 . 7 Yto 
+ 3.9 V 



C:+ 5 . 6 V 
C: ~ 1 . 5 V 
C: + 13.5 V 



E: - 0,5 V 
B: - 0.45 V 

C: +15 V 
B: -tO .7 V 
B:+ 0 . 7 V 
C:+ 0 . 9 V 

''‘‘J 

B:+ 2 . 8 V 
E: + 2.1 V 
C: + 16.5 V 

C:+ 17 V 
B: + 0.9 V 
E: + 0.2 V 

C: + 1.4 V 



) C:-Oi 45 V 
E:- 0 . 6 V 

C:+ 2 . 5 V 
S:+ 3 . 5 V 
B;+ 14 . 2 V 
V E: + 14.4 V 

E:+ 1 . 5 V 

B:+ 2 . 2 V 

B: 0 V 

C:+ 10 V 

B: + 5.2 V to + 9.4 V 
E:+ 10 . 5 V 



C: +13 V 
8 : + 0.45 V 
B: + 0.45 V 
C: + 4 .rV 



8 : + 4.1 V 

E:+ 3 . 4 V 

G: + 4.5 V 

C: + 4.5 V 
E:+ 4 . 2 V 





s\v|‘ A'|'‘M^;, •.,,■>. ■ .^'/''S..' '^y^' ^ vS' i.A, 






i , , I ,''-s''’v;;:' , , 






''%0\ ■ ; 

Pagt8-17.figuri8-^, 



- ■ ''•; r ,v 



! ■■ I’V. ' ' 1 

{<]•■■■>< --y „„ 



INPUT 



' 

';i'>:^' '■ 'll 



'■■ ■/ ' ’' VS; 



M\ 

I . I’'i''j!|t'' ' 

.”°W 



oi ■ ■ 



FUNCTION 

[van I 
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TIME 1 



I TRIG* I 
|Tai6-| 



Figure 2. A9S1 Wiring 



Page 8-19, figure 8*23, 

C34: Change value to 150 pF. 

A Add: W2 to cable at J1 pins F, E, G. 

A Add: A6W2 to cable at L2. 

A Add: A6W2 to cable at 13., 

A Add: W3 to cable at J1 and J2. 

A R6: move wiper arm to opposite side. 

A Add: (938) color code betv^n R6 and A9R2 (A9R4 side). 
A A9S1: Change (958) to (918) bei^eh A9S1 and A^(326. 

A Page 8-21, figure 8-26, ' % 

A7S1i! Change (927) tp (?|37) between A7^1 4nd A5R12. ,0 
'A Page 8-23, figure 8-28, ;■) v,,,^ 

RIO: Add (9) color code between ft 10 and cable (2). 

R1 1 : Add (6) color code between RIO and: R11.' 

' Page'8-25, figure 8-33, / 

A3VR2: Change value to 2.61 V. - 
'A Page 8-27, figure, 8^37, ■ : y’' 

J1 : Changb (9) cblof code to (0) and (0) to (9). 



. , Delete dashed line on (90) wire tp A6SI. 



' 'I ,;:-A ^ 



CHANGE 1 

■, ' ' \V. 



Page6-2, table S;2,' ' ' 

RIO: Change to MP Part No. 2100-2^115^ ,R: var ww lln 10 lurn 5k bhmi^ 5% 2W. 
R11: Chang^ to Hi^ Pert No. 2100-2915, i^rte%i)v 11^ lO turn 5k ^ms 5% 2W- 
Panel, sitbaluml: Change to HR Part No. 01815-002()6./ ; V 
Panel, front alum: Chan^ to HPlpertl^. 01815-00207^ (181 5A)^^^^^^ 

Pahei, fronialup^ Chani^ to HP Part iy)b:< 01815-00208 (11)158). 

■ 1 • ' ■ ' / ,v . ■' ‘’-W ' v' '' . . ■ , . 



.V'h,. ' ■ \ 






' A, 



!!y 

■ / ■.■■'I 











Mo(M 181SA/I06B/1817A 

c|lANfqE I (Cant'd) 

foigi 6^3* ta|9lt 6*2^ 

Dtlett: 0181 6>21 201, Brackit/mdunting alum. 

Add: 1140^1062, Dial, turns counting. 

Paga 6>13, tabla 8>2, 

A4: Oianga to NP Part No. 0181 64M607; A: Board assy: Vartical Sansitivity indicator. 
Add: A4VR1: HPPirtNo. 1901-0041; VR: Si breakdown B.11 V 5% 400 mW. 

Add: A4VR2: HP Pkrt No. 1902-0041; VR: Si braakdowt^ 5.1 1 V 5% 400 m\IV. 

Paga 8-1 7, figure 8-20, 

Changa tha A4 Schamatic to corraspond to f igura 3. 
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Figure 3. 



change! 



■ ' rj/'i 

M ' 'V .. 

m. i i 



PB|||a'6-9, tabia 6-2,V''V 

A2L12: Changa tb HP 9140-0114; L: fxd 10 pH. 

foU3: C^nge to HP SF’art No. 914(H)114; L: fxd 10 pH. 

PlSa 6 - 13 ,>‘ib^^ 

I A6: Chjj^f^ga tOj HP Part No, ^1 81 5-68508. 

Fife 6-14^i!aW® 6f2, 

^/A5CR9^ iChan^ to HP Part No. 508l>-9624. 
Paga 6 - 16 ;!ablaj 5 <! 2 , 



yft , i Add: i«y5R67;;HPPart No. 0757-0472; R: fxd matfim 200k ohms 1% 1/8W. 
. . Wge6-18|tablai^^^ ■ 

; f ,C Addt MR25t^^^^ 0757-0953; R: fxd matfim 16k ohms 2% 1/8W. 

;*yf^ 4 ,, 8 -i 7 , 5 figura,,^^^^ 

(J); 7 ^ 11 : 2 : Cha^ 

' S'V "/^L13:;^angsvalud'to 



V 






Pa^^ 21 /|^ 22 ,figurate^ 

' .^Changa' AS' ,^amat|c to'’corra8^hd' to"figuiria 4. 



j jv 



■:h'l 



p|, .PiP 



" ' t. V / . 

" \Ax>: 









. "A-/. A ,s 



' A v'Ai’ '• 



M ,v, ^'VV 

v ',;7 '/ . '■ 

■' A, 'A' 

' '' Ay ■ 1 / . ■ • ,/; ' ,t 









m' il.V'V 




Mbdtl 18tSA/1815B/1817A 

CHANGE 2 (Corn'd) 




Figure 4 



CHANGE 3 

Page 6-2, table 6-2, 

R6: Change 2100-2488 to 2100-2146; R: var comp lin 10k ohms 10% 3/4W (181 5A). 
Page 6-7, table 6*2, 

A2C9: Change 0140-0198 to 0140-0206, C: fxd mica 270 pF 5% 500 wVdc (1815A). 
Pa^ 6-11, table 6-2, 

A2R30: Change to HP Part No. 0757-0953; R: fxd metfim 16k ohms 2% 1/8W. 

Page 6-19, table 6-2, 

A9R2: Change 0757-0959 to 0757-0955; R: fxd metfim 20k ohms 2% 1/8W (1815A). 
Page 8-17, figure 8-20, 

A2C9: Change value to 270 pF. 

A2R30: Change value to 16K. 

Page 8-19, figure 8-23, 

A9R2: Change value to 20K. 



CHANGE 4 

Page 6-2, table 6-2, 

Panel, sub alum: Change to HP Part No. 0181 5-(X)210. 

Panel, front alum: Change to HP Part No. 01815-0021 1 (181 5A). 
Panel, front alum: Change to HP Part No. 01815-00212 (18158). 
Page 6-3, table 6-2, 

DIAL, turns counting: Change to HP Part No. 1 140-0055. 
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I ,, 








9 ■ ■ I 

Model 18ii^1Bi5B/1817A 01817-90901 

CHANGES 

Rigt 2-1, piragraph 2-5/ 

Add step a baiow and changt axlfting itapa a through c to read b through d. 
a. Make tha marker brightnan adjustment daicribed in Section V. 

Pkga5-12, 

Add paragraphs 5-37 and 5-3c u. iollows: 

5-37. MARKER BRIGHTNESS ADJ. 

5-38. Whan Modal 1815A is installed in a 181-sarias or IB^sarias mainframe, adjust A5R68 so that no blooming occurs 
on screen with maximum intensity or scan density. When installed in any other oscilloscope mainframe, set 
A5R68 for maximum market dot brightness. 

Page &2, table 6-2, 

A5: Change to HP Part No. 01815-66509. 

Page 6-13, table 6-2, 

A5: Change to HP Part No. 01815-66509. 

Page 6-16, table 6-2, 

Add: R68, 2100-2031, R: var cermet lin 50k 10% 1/2W. 

P^ge 8-23, figure 8-8, 

Add A5R68 as shown in figure 5 below. 




\ 

\ 






CHANGES 

Page 6-7, table 6-2, 

A2C9: Change to HP Part No. 0140-0198; C: fxd mica 200 pF 5% 300 wVdc (1815A). 
Page 6-11, table 6-2, 

A2R30: Change to HP Part No. 0757-0450; R: fxd metfim 22.1k ohms 1% 1/8W. 

Page 8-17, figure 8-20, 

A2C9: Change value to 200 pF. 

A2R30: Change value to 22.1k. 



CHANGE 7 




Page 6-11, table 6-2, 

A2R3Q: Change to HP Part No. 0757-0450; R: fxd metfim 22.1k ohms 1% 1/8W. 
Page 8-17, figure 8-20, 

A2R30: Change value to 22.1k. 






Model 1815A/1816B/1817A 

CHANGES 

Pttge 6-11,table6-2, 

A2R29: Change to HP Pert No. 07S7-0443; R: fxd metfim 11.0k ohm 1% 1/8W. (1815A only). 
A2R29: Change to HP Part No. 0787^2; R: fxd metfim 10k ohm 1% 1/8W. (18158 only). 
A2R30: Change to HP Part No. 0767-0453; R: fxd metfim 30.1k ohm 1% 1/8W. 

Page 8-1 7, figure 8-20, 

A2R29: Change value to 7 IK (181 5A only). 

A2R29: (^nga value to iOK (18158 only). 

A2R30: Change value to ^t1^ 

CHANGES 

Page 6-19, table 6-2, 

A9R4: Change to HP Part No. 0698-3410, R: fxd metfim 3160 ohms 1% 1/2W (181 5A). 

Page 8-19, figure 8-23, 

A9R4: Change value to 3160 ohms (1815A oniy). 
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FIGURE 8-11, STRETCHER/VERTICAL AMPLIFIER MEASUREMENTS 



tvv ■; 



•A ' ■ 

‘ . 'A'l ' X aAX’ 

a:-" M:fh 

X'l 



I" 

X. ■ 
i’ 



mVV.vx 



ov 



i 






ii3.av 



-4.SV 





































■ 


■ 


Mi 


2 


■N 


illlMI 


iS 


2 ' 


■ 


■ 


■ 


■ 


■ 


III 


III 


■ 


■I 


■ 


■ 


■ 


■ 


■ 


III 


IIB 


■ 


■ 




■ 


■ 


■ 


■ 


IP 


im 


■ 


■ 


m 


■ 


■ 


■ 


■ 


LI 


■■ 


■ 


■ 


■ 


■ 


■ 


■ 


■ 


■1 


■■ 


■ 


■ 



♦1.3V 



♦osv 



A1TP4 







BV/OIV 
5 USEC/DIV 



A1TPS 



av/oiv 

B USEC/DIV 



A1TP7 



03 V/DIV 

Busec/oiv 



FIGURE 8-18. COUNTDOWN CIRCUIT MEASUREMENTS 
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FIGURE 8-19. TRIGGER CIRCUITS MEASUREMENTS 
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FIGURE 8-22. STROBE AND STEP MEASUREMENTS 
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FIGURE 8-25. STAIRCASE AND BLANKING MEASUREMENTS 
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